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FLOWLINE  STUDY,  MISSISSIPPI  AMD  ILLINOIS  RIVERS 


draulic  Model  Investigation 


Introduction 


1.  Model  tests  to  develop  frequency  profiles  for  the  Mississippi 
River  from  mile  0 to  300  above  the  mouth  of  the  Ohio  River  and  for  the 
Illinois  River  from  its  mouth  to  mile  80  were  requested  by  the  U.  S. 

Army  Engineer  District,  St.  Louis  (SLD),  in  letter  dated  18  April  197*+ 
to  the  U.  S.  Army  Engineer  Waterways  Experiment  Station  (WES).  Addi- 
tional tests  were  requested  during  subsequent  visits  to  the  model  by 
SLD  personnel.  Funds  for  the  study  were  authorized  in  Intra-Army  Order 
No.  ED  98-7h,  dated  17  April  197b,  and  No.  ED  98-jh  R-l,  dated  22  April 
197*+ • The  study  was  conducted  on  the  Mississippi  Basin  Model  (MBM)  at 
the  Jackson  Installation  of  the  WES  from  November  1971+  to  April  1975- 

The  Model 

2.  The  MBM  is  a fixed-bed  model  of  the  Mississippi  River  and  its 
tributary  system  from  Hannibal,  Mo.,  to  Baton  Rouge,  La.  It  is  con- 
structed to  a horizontal  scale  of  1:2000  and  a vertical  scale  of  1:100 
and  has  a discharge  scale  of  1:1,500,000  and  a time  scale  of  1:267.  Cen- 
eral  features  of  this  model,  including  appurtenances,  instrumentation, 
and  operating  procedures,  are  described  in  detail  in  MBM  Report  1-1+ , 
Description  of  the  Mississippi  Basin  Model,  dated  18  July  1951. 

3.  The  study  reported  herein  was  conducted  on  the  Mississippi  River 
portion  of  the  MBM  from  Hannibal,  Mo.,  to  Wickliffe,  Ky. , including  the 
Illinois  River  upstream  to  Meredosia,  111. ; the  Missouri  River  upstream 
to  Hermann,  Mo.;  and  the  Ohio  River  upstream  to  Golconda,  111.  Plate  1 
shows  model  limits,  streams,  inflow  points,  and  gaging  stations  in  the 
test  reach. 
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5.  Prior  to  conducting  the  study,  the  test  reach  of  the  MBM  was 
adjusted  to  reproduce  the  1973  flood  to  insure  that  the  model  reflected 
existing  conditions.  Levees  were  installed  to  the  alignment  and  grade 
furnished  by  the  SLD  as  those  existing  in  1973.  Flows  that  occurred  dur- 
ing the  period  from  1 March  to  5 May  1973  were  introduced  on  the  model, 
and  adjustments  were  made  to  make  the  model  reproduce  stage  hydrographs 
recorded  in  the  prototype  during  this  period.  Since  the  MBM  does  not 
have  a separate  inflow  instrument  for  all  of  the  small  streams , flows 
from  minor  tributaries  were  combined  with  those  of  larger  tributaries  in 
the  reach.  As  a result  of  this  method  of  operation,  it  was  necessary  to 
adjust  some  of  the  flows  to  better  simulate  actual  prototype  flows. 

Water  surface  elevations  at  Wickliffe,  Ky. , were  held  to  those  recorded 

* Authorized  projects  include  5 SLD  levee  units  on  the  Mississippi 
River  (Kaskaskia  Island,  Columbia  Bottoms,  and  agricultural  levee 
units  8,  10,  and  12)  and  13  SLD  levee  units  on  the  Illinois  River 
(Nutwood,  Elred  Spankey,  Elred,  Keach,  Hartwell,  Hill view.  Big  Swan, 
Scott  County,  McGee  Creek,  Meredosia,  Meredosia  Lake,  and  2 up- 
stream of  model  limits). 


Purpose  of  Study 


St,  Louis  District 


U.  These  tests  were  conducted  to  develop  water Jpurface  profiles  on 
the  Mississippi  and  Illinois  Rivers  to  assist  the  M in  updating 
rating  curves,  reestablishing  design  grades  for  authorized  levee 
projects ,^and  developing  data  for  economic  benefit  and  flood  in- 
surance studies.  These  profiles  will  also  be  used  to  ascertain  which 
river  flowline,  the  Mississippi,  Illinois,  or  Missouri,  would  produce 
the  highest  stages  at  points  along  the  Mississippi  and  Illinois  Rivers 
for  particular  flow  frequencies.  Stages  on  the  Mississippi  and  Illinois 
Rivers  just  upstream  of  St.  Louis,  Mo.,  are  affected  by  backwater  from 
the  Missouri  River  and  by  each  other  to  the  extent  that  the  maximum  stage 
at  a given  point  for  a particular  flow  frequency  may  be  produced  by  the 
flows  of  this  frequency  on  any  of  these  three  rivers. 


Model  Adjustment 
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in  the  prototype.  Plates  2-h  show  the  measured  or  computed  prototype 
flow  with  modifications  made  during  model  adjustment.  Resulting  stage 
and  discharge  hydrographs  compared  with  prototype  data  are  shown  in 
plates  5-19- 


Test  Procedure 


6.  These  tests  were  conducted  with  three  series  of  flows: 

a.  Flows  of  5-  to  500-year  frequencies  and  the  agricultural  and 
urban  design  floods  on  the  Mississippi  River  with  the  Illi- 
nois and  Missouri  River  flows  required  to  maintain  the  cor- 
rect flow  frequency  relationship  on  the  Mississippi  River. 

b.  Flows  of  5-  to  500-year  frequencies  and  the  agricultural  and 
modified  agricultural  design  floods  on  the  Illinois  River 
with  the  Mississippi  and  Missouri  River  flows  required  to 
give  the  appropriate  elevation  at  the  mouth  of  the  Illinois 
River. 

£.  Flows  of  10-  to  100-year  frequencies  on  the  Missouri  River 
with  the  Mississippi  and  Illinois  River  flows  required  to 
give  the  appropriate  flow  frequency  relationship  on  the 
Missouri  River.  The  Mississippi  River  urban  design  flood, 
with  a crest  discharge  of  1,300,000  cfs  at  St.  Louis,  Mo. 
(equivalent  to  the  flood  of  record  that  occurred  in  18UU) 
is  the  flood  for  which  the  existing  St.  Louis  levee  and 
floodwall  are  designed.  This  extreme  flood  is  considerably 
rarer  than  the  100-year  frequency  event.  The  Illinois  River 
agricultural  design  flood  is  a flood  equal  to  the  May  19^3 
Illinois  River  flood  coincident  with  a 50-year  flood  on  the 
Mississippi  River.  The  frequency  of  this  flood  varies  some- 
what through  the  80-mile  reach  of  the  Illinois  River  in  the 
SLD,  but  is  approximately  equivalent  to  the  100-year  event 
on  the  Illinois  River. 

7.  Flowlines  were  tested  with  three  levee  conditions: 

a.  Existing  levees  on  the  Mississippi  and  Missouri  Rivers 
and  authorized  levees  on  the  Illinois  River. 

b.  SLD-authorized  levees  except  for  a combined  Kaskaskia 
Island-Ste.  Genevieve  area  levee. 

£.  SLD-authorized  levees  with  Kaskaskia  Island  levee  to  exist- 
ing authorized  alignment  with  grades  equal  to  Federal  levees 
in  the  area.  The  flows  for  the  Illinois  and  Missouri  River 
flowlines  were  tested  with  only  SLD-authorized  levees  in- 
stalled. The  combination  of  flows  used  for  each  test  is 
presented  in  Table  1.  The  locations  of  both  existing  and 


authorized  levees  are  shown  in  Plates  20-25  and  grades  of 
levees  for  both  conditions  are  presented  in  Table  2. 

8.  Water  surface  elevations  for  all  tests  were  recorded  in  the 
channel  at  all  model  gaging  stations  and  at  other  points  necessary  to 
give  a detailed  profile  at  approximately  1-mile  intervals  along  the  vari- 
ous levee  units. 

Mississippi  River  flowline 

9.  Eight  combinations  of  flows  representing  Mississippi  River  flow- 
lines from  the  5-year  frequency  to  the  Urban  Design  Flood  were  teste,  in 
the  Hannibal  to  Wickliffe  Reach  with  existing  levee  conditions  (tests 
1-8)  and  then  with  authorized  levees  except  for  the  combined  Kaskaskia 
Island-Ste.  Genevieve  levee  (tests  9-lS) . The  water  surface  elevations 
at  Wickliffe,  Ky. , were  held  to  a rating  curve  furnished  by  the  Memphis 
District  (MED).  Levees  were  not  crevassed  even  though  some  were  over- 
topped with  the  higher  flows. 

10.  The  flows  for  the  500-year  frequency  were  tested  in  the 
Hannibal-to-St . Louis  Reach  with  authorized  levees  installed  (test  IT). 
Water  surface  elevation  at  Chain  of  Rocks  was  held  to  a rating  curve 
developed  from  data  recorded  for  tests  l-l6.  No  levees  were  crevassed. 

11.  Six  flows,  the  same  as  in  tests  3-8,  were  tested  in  the  St. 
Louis-to-Wickliffe  Reach  with  authorized  levees  installed,  including  the 
Kaskasia  Island  levee  at  the  existing  authorized  alignment,  and  at  grades 
equal  to  those  of  other  Federal  levees  in  the  area  (tests  18-23).  Stages 
at  Wickliffe  were  held  to  the  same  elevations  used  in  tests  3-8.  Levees 
were  crevassed  for  a distance  of  2000  ft  (prototype)  at  both  the  upper 
and  lower  ends  and  in  some  cases  along  the  center  portion  of  the  levee 
units  when  they  were  overtopped.  Levee  crevasse  locations  are  shown  in 
Plates  23  and  2h.  The  crevassing  of  the  levees  was  tested  to  more 
closely  approximate  what  would  occur  in  the  prototype  during  floods  ex- 
ceeding the  levee  design.  Water  surface  elevations  were  recorded  only 

in  the  St.  Louis-to-Thebes  reach  since  test  conditions  from  Thebes  to 
Wickliffe  were  the  same  as  for  tests  3-8. 

Illinois  River  flowline 


12.  Eight  combinations  of  flows  representing  Illinois  River 


flowlines  from  the  5-  to  500-year  frequency  were  tested  in  the  Hannibal- 
to-St.  Louis  reach  with  SLD-authorized  levees  installed  (tests  24-30 
and  32).  Stages  at  Chain  of  Rocks  were  held  to  elevations  obtained  with 
flows  for  the  Mississippi  River  flowline  (tests  9-15  and  17).  No  levees 
were  crevassed. 

13.  The  modified  agriculture  design  flow  was  tested  on  the  Illinois 
River  with  the  authorized  levees  installed  (test  31 ).  The  stage  at 
Grafton  was  held  to  the  elevation  obtained  for  test  of  the  50-year  Mis- 
sissippi River  flowline  with  authorized  levees  (test  12).  No  levees  were 
crevassed. 

Missouri  River  flowline 

lU.  Three  combinations  of  flows  representing  Missouri  River  flow- 
lines of  10- , 25-,  and  100-year  frequencies  were  tested  in  the  Hannibal- 
to-Thebes  reach  with  the  SLD-authorized  levees  installed  (tests  33-35). 
These  tests  were  conducted  to  determine  if  Missouri  River  floods  would 
produce  higher  backwater  elevations  on  the  upper  Mississippi  and  Illinois 
Rivers  than  corresponding  frequencies  on  these  rivers.  Stages  were  held 
at  Grays  Point  to  elevations  recorded  for  tests  of  the  Mississippi  River 
flowline  (tests  10,  11,  and  13).  No  levees  were  crevassed.  Stages  were 
recorded  at  the  same  locations  used  for  Mississippi  River  flowline  tests. 

Conclusions 


15.  The  test  results,  presented  in  Tables  3-7  indicate  that: 


a.  Existing  Federally  constructed  Mississippi  River  levees 
(tests  1-8)  will  protect  against  Mississippi  River  floods 
of  at  least  a 50-year  frequency.  The  additional  authorized 
levee  units  (5  on  the  Mississippi  and  13  on  the  Illinois 
River)  that  were  examined  in  this  test  series  presently 
give  the  degree  of  protection  shown  below: 


Levee  Unit 


Mississippi 
River  Mile 


Degree  of 
Protection* 


Kaskaskia  Island  111-116 

Columbia  Bottoms  193-195 


10-year 

None 


(Continued) 


* Degree  of  protection  determined  by  elevation  of  levee 
less  2 ft  of  freeboard. 
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Levee  Unit 

Ag  area  8 
Ag  area  10 
Ag  area  12 
Illinois  River  units 


Mississippi 
River  Mile 

2l»  9-261 

265-272.5 

288-293 

15-80* 


Degree  of 
Protection 

20-year 

5-year 

25-year 

20  to  50** 


Illinois  River  mileage. 

Degree  of  protection  based  on  existing  grade  of  levees. 


Increasing  the  height  of  existing  levees  to  authorized 
grades  (compare  Tables  h and  5 with  Table  3)  would  pro- 
vide increased  protection  for  these  levee  units  but 
would  raise  stages  slightly  on  unprotected  areas  when 
floodwaters  exceeded  the  height  of  the  existing  levees. 
Since  all  potential  levee  construction  examined  in  this 
series  involves  raising  and  strengthening  existing 
units  (except  Columbia  Bottoms),  changes  to  flood 
heights  would  occur  only  in  the  vertical  increment 
between  the  top  of  the  existing  and  the  raised  levee. 
The  degree  of  protection  for  the  additional  authorized 
units  is  as  follows: 


Levee  Unit 

Kaskaskia  Island 
Columbia  Bottoms 
Ag  areas  8,  10,  12 
Illinois  River  units 


Degree  of  Protection 


50-year 

Urban  design  flood 
50-year 

Agricultural  design  flood 


The  increased  stages  that  would  result  from  the  additional 
authorized  levee  units  on  both  rivers  will  vary  according 
to  location.  In  general,  Mississippi  River  stages  would 
increase  less  than  1 ft  along  the  raised  levee  with  the 
effect  gradually  decreasing  upstream.  Test  data  indicated 
the  magnitude  of  the  increase  is  as  follows: 


Kaskaskia 

Island 

Columbia 

Bottoms 


River  Mile 
111-116 


193-195 


Increase  at 
Upstream 
End,  ft,  for 
Design  Flood 


Increase 
±10  Miles 
Upstream,  ft, 
for  Design  Flood 
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Unit 

River  Mile 

Increase  at 
Upstream 
End,  ft,  for 
Design  Flood 

Increase 
±10  Miles 
Upstream , ft , 
for  Design  Flood 

Ag  area  8 

249-261 

+0.9 

+0.8* 

Ag  area  10 

265-272.5 

+0.9 

+0.3 

Ag  area  12 

288-293 

+0.9 

0 

Illinois  R. 
Levees 

15-80 

Varies,  but  is 

less  than  1.0  ft 

Affected  by  Ag  area  10. 


c_.  Crevassing  all  levees  as  overtopping  occurs  would  reduce 
the  stages  of  the  higher  flows  more  than  construction  of 
the  authorized  levees  would  raise  them;  thus,  the  net  ef- 
fect would  be  a reduction  of  stages  from  0 to  4.0  ft  (com- 
pare tests  19-23  with  4-8). 


Recommendat ion 

16.  Interpretation  of  the  results  of  these  tests  should  be  made 
by,  or  with  the  assistance  of,  experienced  hydraulic  personnel  to  avoid 
possible  erroneous  comparisons  and  conclusions.  The  results  can  best 
be  understood  by  graphically  comparing  the  water-surface  profiles  for 
the  various  levee  conditions.  Since  possible  combinations  of  condi- 
tions are  too  numerous  for  inclusion  in  this  report,  it  is  recommended 
that  the  St.  Louis  District  be  consulted  to  determine  valid  combina- 
tions before  proceeding  with  further  analysis  of  the  data  presented. 
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Test  Conditions,  Steady  Flow  in  1000  cfs 
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Table  2 

Levee  Conditions 


Station 

River 

Mile* 

Levee 

Station 

LAD  22L 

301.1 

Missis 

Mundy's  Ldg. 

296.0 

293.0 

52+00 

Area  12  Levee 

292.3 

291-6 

291.0 

290.2 

289.1 

288.3 

307+00 

Louisiana 

285.5 

282.1 

LAD  2UU 

278.0 

273.5 

Area  10  Levee 

273.0 

272.0 

271.0 

100+00 

270.0 

269.0 
268.0 

282+00 

Rip  Rap  Ldg. 

266.9 

265.8 

265.0 

Area  8 Levee 

260.7 

298+00 

Mosier  Ldg. 

260.3 

Hamburg 

260.1 

259-2 

258.5 

258.2 

257.6 

256.3 

255.6 

255.0 
25U.lt 
253.5 

253.0 
252.lt 
251.8 

251.3 

822+00 

Sterling  Ldg. 

250.8 

Foley 

217.8 

2U5.O 

LAD  25U 

2ltl.5 

Dixon’s  Ldg. 

237-9 

231.0 

228.3 

Craft on 

221.3 

218.0 

Elsah 

211.0 

LAD  26U 

210.0 

207.0 

203.0 

Hartford 

199.2 

196.8 

Levee  El.  ft  msl 


Existing 

Authorized 

Except 

Except 

Illinois 

Kaskaskia 

Existing 

River** 

Is land t 

Authorizedtt 

ppi  River 

U66.0 

U66.0 

U68.0 

It  68.0 

U66.0 

U66.0 

u 68.0 

168.0 

U65.9 

U65.9 

U67.5 

167.5 

U65.9 

U65.9 

U67.2 

1.67.2 

U65.0 

U65.0 

166.8 

It  66. 8 

U65.0 

U65.0 

166.6 

U66.6 

U65.0 

U65.0 

1.66.5 

166.5 

It  51.0 

1*51.0 

1*59.0 

159.0 

U51.0 

1*51.0 

1*58.3 

158.3 

158.0 

158.0 

157.6 

157.6 

157.2 

157.2 

150.0 

It50. 0 

156.8 

156.8 

156.1 

156.1 

119.  o 

1. 1*9.0 

119.0 

119.0 

It  51.0 

1*51.0 

151.1 

151.1 

It  50.0 

1*50.0 

151.0 

I5I.0 

It  50.0 

1*50.0 

153.6 

153.6 

119.0 

1*1*9. 0 

153.2 

153.2 

U9.0 

H9.0 

153.0 

153.0 

118.5 

Ult8. 5 

152.6 

I52.6 

It  1.9.0 

1*  1*9.0 

152.1 

I52.I 

1.1.8. 5 

118.5 

152.3 

152.3 

It  It8. 0 

1. 1*8.0 

152.0 

152.0 

1.1.8. 0 

1. 1.8.0 

151.7 

151-7 

1. 1.8.0 

1*18.0 

151.3 

151.3 

117-5 

1*1*7. 5 

151.0 

151.0 

1. 1.7.0 

IU7.0 

150.9 

150.9 

117.0 

117.0 

150.8 

150.8 

UU9.0 

II9.0 

II9.O 

119.0 

1.1.3. 0 

113.0 

113.0 

113.0 

1. 1.2.0 

112.0 

112.0 

112.0 

(Continued) 


• Mississippi  Fiver,  distance  above  mouth  of  Ohio  River;  Illinois  and  Missouri  Rivers,  distance  above 
mouth. 

••  Tests  vith  existing  levees  on  Mississippi  and  Missouri  Piver3  and  authorized  levees  on  Illinois  River. 
Exicting  grades  of  Illinois  River  levees  given  for  comparison, 
t Authorized  levees  except  for  combined  Kaskaskia  Island-Ste.  Genevieve  area  levee, 
ft  Authorized  vith  Kaskaskia  Island  levee  to  existing  authorized  alignment  vith  same  degree  of  protection 
as  other  Federal  levees  in  the  area. 
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Table  2 (Continued) 


Levee  El. 

ft  ms  1 

Station 

River 

Mile 

Levee 

Station  Existing 

Existing 

Except 

Illinois 

River 

Authorized 

Except 

Kaskaskia 

Island 

Authorized 

Mississippi  River  (Continued^ 

Columbia  Bottoms  Levee 

It. 8 

6+00 

No 

No 

Levee 

Levee 

26+00 

levee 

levee 

in  to 

in  to 

It. 2 

46+00 

existing 

existing 

confining 

confining 

66+00 

66+00 

106+00 

126+00 

146+00 

166+00 

186+00 

grade 

grade 

195.0 

206+00 

226+00 

246+00 

266+00 

286+00 

194.0 

Chain  of  Rocks 

190.U 

187.2 

186.2 
185.2 

181.5 
184.0 

183.5 

Bissell  Point 

183.3 

183.0 

182.1 

181.3 

St.  Louis 

179.6 

Engineer  Depot 

176.8 

Missouri  Pacific  Elevator 

172.6 

Jefferson  Barracks 

169.3 

417.5 

162.9 

305+71 

417.5 

417.5 

417.5 

Waters  Point 

158.5 

543+57 

415.4 

415.4 

415.4 

415.4 

156.0 

330+00 

4l4.2 

414.2 

414.2 

4i4.2 

151.  * 

412.2 

412.2 

412.2 

412.2 

Selma 

ll*5.7 

863+30 

409.5 

409.5 

409-5 

409.5 

lltl.O 

407.5 

407.5 

407.5 

407. 5 

Brickeys  Ldg. 

136.0 

219+26 

405.2 

405.2 

405-2 

405.2 

130.3 

402.6 

402.6 

402.6 

402.6 

Little  Rock  Ldg. 

125.5 

364+14 

399.5 

399.5 

399.5 

399-5 

City  of  St.  Genevieve  Levee 

123.0 

Not 

Not 

Confining 

Not 

installed 

installed 

installed 

St.  Genevieve  Levee 

122.8 

397.0 

121.8 

396.8 

120.9 

396.3 

120.1 

395.5 

119.1 

395.0 

East  Kaskaskia 

116.2 

Kaskaskia  Is.  Levee 

115.3 

10+00 

386.2 

386.2 

393.5 

393.5 

114.3 

54+00 

393-2 

393.2 

113.3 

105+00 

392.7 

397.7 

112.1 

176+00 

386.0 

386.0 

391.8 

391.8 

216+00 

391.5 

391.5 

239+00 

378.8 

378.8 

391.2 

391.2 

295+00 

391.0 

391-0 

339+70 

391.0 

391.0 

• 

385+50 

376.7 

376.7 

391.2 

3912 

St.  Mary 

436+50 

385.0 

385.0 

391-5 

391.5 

485+00 

392.0 

392.0 

1 

542+20 

393.0 

393.0 

589+00 

386.6 

386.6 

393.4 

393.4 

1 

644+00 

393.5 

393.5 

706+00 

386.0 

386.0 

393-5 

393.5 

755+20 

393.5 

393.5 

Chester 

109.5 

251+78 

390.0 

390.0 

390.0 

390.0 

105.1 

387.6 

387.6 

387.6 

387.6 

Bishop  Ldg. 

100.8 

730+52 

385.4 

385.4 

385.4 

385.4 

97.4 

383.6 

383.6 

383.6 

383.6 

Red  Rock  Ldg. 

94.1 

300+00 

381.7 

381.7 

381.7 

381.7 

90.6 

379.5 

379-5 

379-5 

379.5 

Cumberland  Rocks 

87.O 

656+34 

377 .2 

377.2 

377.2 

377.2 

86.0 

376.6 

376.6 

376.6 

376.6 

(Continued) 
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Table  2 (Continued) 


Station 

River 

Nile 

Levee 

Station 

Existing 

Levee 

Existing 

Fxcept 

Illinois 

River 

El.  ft  msl 
Authorized 
Except 
Kaskaskla 

Island 

Authorized 

Grand  Tower 

Mississippi  River  (Continued) 

81.9 

79.3  136*22  371.6 

371.6 

371.6 

371.6 

75.0 

291 ♦ 31 

369.5 

369.5 

369.5 

369.5 

Crawford  Ldg. 

72.9 

393*00 

368.3 

368.3 

368.3 

368.3 

Moccasin  Springs 

69.2 

66.3 

366.2 
36k.  6 

366.2 
36k.  6 

366.2 
36U.  6 

366.2 
361*  .6 

Devils  Island 

61.3 

57.3 

537*77 

362. k 

360.3 

362.  k 
360.3 

362.  k 
360.3 

362.  k 
360.3 

Cape  Girardeau 

5k. 8 
52.1 

358.3 
356.  k 

358.3 
356.  k 

358.3 
356.  k 

358.3 
356.  k 

Grays  Point 

1*9.6 
1*6. 3 

k8?+91 

353.8 
350.  k 

353.8 
350.  k 

353.8 
350.  k 

353.8 
350.  k 

Thebes 

Counterfeit  Rock 
Commerce 
Powers  Island 
Price  Ldg. 
Thompson  Ldg. 
Beechridge 
Birds  Point 
Wickliffe 

Meredosia 

k3.7 

1*2.3 

39.3 

35.2 

30.0 

20.2 
13.2 

2.0 

-2.0 

71.1 

Illinois 

290+00 

Fiver” 

kk5.5 

k51.2 

k51.2 

k51.2 

Magee  Cr . Levee 

70.0 

69.0 

68.0 
67.3 

500+00 

kk8.5 

k51.0 

k51.0 

k51.0 

Valley  City  Levee 

66.0 

kkB.l 

k50.6 

k50.6 

k50.6 

Naples 

Scott  County  Levee 

65.  It 

65.0 
6k. o 

63.0 

252+00 

kk8.0 

k50.k 

k50.k 

k50.k 

Valley  City 

62.0 

61.6 

61.0 

60.0 

59.0 

58.0 

57.0 

565+00 

kk5.0 

kl*9.2 

kk9.2 

kk9.2 

Big  Swan  Levee 
Florence 

56.0 

56.0 

301+00 

kkk.9 

kk9.1 

kk9.1 

kk9.1 

55.0 
5k.  0 

53.0 

52.0 

51.0 

500+00 

553+00 

1*1*1*.  0 

k 1*8.0 

1*1*8. 0 

kk8.0 

Hillviev  Levee 


Pearl 

Hartwell  Levee 


50.0 

155*00 

kk3.9 

kl*7.8 

kk7.8 

kk7.8 

k9.0 

k8.0 

k7.0 

k6.0 

k5.0 

kk.O 

k97*30 

kk3.5 

kk6.7 

kk6.7 

kk6.7 

* 

k3.2 

k3.0 

525*00 

180*00 

kk3.0 

kk6.6 

kk6.6 

kU6.6 

• 

k2 .0 
kl.O 
kO.O 

39.0 

38.1 

k37*00 

kk2.0 

kk(.0 

kk6.0 

kk6.0 

(Continued ) 


Test:?  with  existing  levees  on  Mississippi  and  Missouri  Rivers  and  authorized  levees  on  Illinois  River. 
Existing  grades  of  Illinois  River  levees  given  for  comparison. 
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Table  2 (Concluded) 


Station 


Keach  Levee 

Eldred  Levee 
Kampsville 


Nutwood  Levee 
Hardin 


St.  Charles 

Halls  Ferry 
Bellefontaine 


••  Tests  with  existing  levees 
Existing  grades  of  Illinois 


Lmt  fil.  ft  aal 


River 

Mile 

Levee 

Station 

Existing 

Existing 

Except 

Illinois 

River 

Authorized 

Except 

Kaakaskia 

Island 

Authorized 

Illinois  River** 
37.0  336+00 

(Continued) 
1*1*1*. 0 

1*1*5. 8 

1*1*5. 8 

1*1*5. 8 

36.0 

35.0 
3U.  0 

33.0 

562+00 

1+1*1 . 0 

1*1*5. 3 

1*1*5. 3 

1*1*5. 3 

32.0 

268+00 

1*1*2. 0 

1*1*5. 2 

1*1*5. 2 

1*1*5. 2 

31.5 

31.0 

30.0 

1*1*1. 9 

1*1*1*. 9 

1*1*1*.  9 

1*1*1*. 9 

29.0 

28.0 

27.0 

1*1*1. 7 

1*1*1*.  1* 

1*1*1*. 1* 

liltli.l* 

26.0 
25.0 
21*. 0 

700+00 

1*1*1. 5 

1*1*1*. 1 

l*l*l*.l 

1*1*1*.  1 

23.0 

175+00 

1*1*0. 5 

1*1*1*. 0 

l*l*l*  .0 

1*1*1*. 0 

22.0 

21.6 

21.0 

20.0 

19.0 

1*1*0. 3 

1*1*3. 7 

1*1*3. 7 

1*1*3. 7 

18.0 

17.0 

16.0 

15.3 

57*1+00 

1*1*0. 0 

1*1*3. 5 

1*1*3. 5 

1*1*3. 5 

10.0 

3.3 

28.  U 

Missouri 

River 
1*1*6. 8 

1*1*6. 8 

1*1*6. 8 

1*1*6. 8 

25.0 

Ul*8. 6 

1*1*8. 6 

1*1*8. 6 

1*1*8. 6 

19.0 

1*1*3 . 8 

1*1*3. 8 

1*1*3. 8 

1*1*3. 8 

17.1 

1*1*0. 0 

1*1*0. 0 

1*1*0. 0 

1*1*0. 0 

12.3 

1*38.0 

1*38.0 

1*38.0 

1*38.0 

8.2 

1*31.0 

1*31.0 

1*31.0 

1*31.0 

5.0 

1*23.9 

1*23.9 

1*23.9 

1*23.9 

on  Mississippi  and  Missouri  Fivers  and  authorized  levees  on  Illinois  River. 
River  levees  given  for  comparison. 
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Table  3 

Water  Surface  Elevation*.  Mississippi  Hirer  flowllne 


Existing  Levees  Except  an  Illinois  River* 


Water  Surface  El.  ft  mal*t 


River 

Levee 

Levee 

Test  1 

Test  2 

Teat  3 

Test  4 

Test  5 

Test  b 

Test  7 

Test  6 

Station 

Mile" 

Stat ion 

Elt 

1 ) yr 

g?  rr 

50  yr 

100  yr 

200  yr 

Urb  Design 

Mlt  lsslppi 

Ri verb 

LAD  22L 

J01.1 

466.5 

468.4 

470.5 

472.1 

173.6 

475.3 

471.8 

175.3 

2V6.0 

462.6 

464.5 

466.6 

468.2 

470.1 

471.5 

468.1 

471.5 

Mundy's  Ldg. 

-93-  0 

52*00 

466.0 

160.2 

162.0 

464.1 

465.7 

167.2 

468.5 

465.7 

468.5 

Area  12  Levee 

?92.3 

466.0 

— 

662.  3 

464.0 

465.7 

467.? 

468.9 

465.9 

469.9 

291.6 

•*65.9 

— 

462.0 

463.8 

465.  3 

466.8 

468.2 

465.4 

468.2 

291.0 

165.9 

— 

4o0.9 

161.0 

464.7 

46*1.4 

167.7 

464.8 

161.7 

290.2 

165. 0 

458.4 

VbO.O 

46?.  3 

464.2 

465.8 

467.2 

464.1 

167.2 

289.1 

465.0 

458.4 

4t>0. 0 

162. 0 

463.9 

465.4 

466.6 

163.9 

4tif,.8 

288.  3 

107+0*' 

465.0 

— 

— 

161.5 

163.5 

465.0 

466.4 

463.6 

466.4 

285.5 

457.1 

458.9 

461.1 

462.7 

464.  j 

165.7 

462.7 

465.7 

Louisiana 

282.1 

4S5.5 

ivr.i 

459.1 

460.6 

462.1 

463.5 

460.6 

163. 5 

278.0 

453.1 

454.7 

456.3 

458.1 

459.7 

461.0 

458.1 

161. 0 

LAC  24'J 

273.5 

451.0 

452.5 

454.5 

455.9 

157.3 

458.4 

456.2 

458.4 

Area  10  Levee 

273.0 

449.  3 

151.3 

153.1 

155.0 

456.3 

157.1 

155.6 

458.0 

272.0 

151.0 

448.9 

150. 6 

452.6 

454.4 

455.9 

156.9 

455.0 

457.4 

271.0 

100*00 

151.0 

448.9 

150.5 

152. 5 

151.0 

455.5 

456.4 

454.7 

4*>6. 8 

270.0 

448.4 

150.2 

452.1 

453.6 

455.1 

155.9 

454.2 

456.1 

269.0 

448.0 

449.8 

451.8 

453.4 

454.8 

155.7 

453.9 

455.8 

268.0 

282*00 

447.7 

449.5 

451.6 

453.1 

454.5 

455.2 

453.7 

455.6 

266.9 

150.0 

446. 8 

448.9 

451.0 

45?. 8 

151.3 

155.0 

153.1 

455.5 

265.3 

446.5 

448.5 

450.7 

45?, 5 

151.1 

151.9 

453.1 

155.1 

Rip  Rar  Ldg. 

265.0 

446.7 

443.4 

150.6 

45?.  4 

453.9 

454.8 

453.0 

455.2 

Area  8 Levee 

260.7 

298*00 

151.0 

444.8 

446.8 

448.8 

450.6 

152. 0 

152.8 

451.7 

45  3.3 

Hosier  Ldg. 

260.  3 

444.6 

446.7 

448.7 

450.5 

452.0 

452.8 

151.1 

151.3 

260.1 

450.0 

444.6 

116.  3 

448.4 

450.1 

151.6 

452.5 

150.9 

453.3 

259.2 

150.0 

443.9 

115.7 

447.8 

119.5 

450.8 

151.9 

450.5 

152.5 

Hamburg 

258.5 

443.5 

115.7 

447.3 

119. 3 

150.7 

151.6 

150.3 

U5?. 4 

258.2 

449.0 

443.4 

115.  3 

447.1 

119.1 

450.7 

151.3 

450.3 

452.1 

257.6 

449.0 

443.4 

115.1 

446.8 

449.0 

150.6 

451.2 

449.9 

152.0 

256.3 

448.5 

443.4 

444.9 

446.6 

448.9 

150.3 

151.0 

41*9.8 

451.9 

255.6 

449.0 



446.4 

448. 4 

449.9 

450.8 

449.6 

451.6 

255.0 

448.5 

442.1 

44  1.9 

446.2 

448.1 

449.4 

150.6 

119.3 

451.5 

25U.U 

448.0 

441.8 

113.7 

445.9 

447.7 

449.2 

450.3 

449.2 

151.1 

253.5 

448.0 

in.  3 

111.3 

445.5 

447.4 

119. 1 

150. 0 

448.9 

451.2 

253.0 

118.0 

<*4o.9 

442.9 

445.0 

447.2 

418.8 

4L9.6 

448.4 

451.0 

252.  U 

117.5 

440.6 

442.5 

444.5 

446.6 

448.1 

449.4 

448.0 

450.8 

251.8 

117.0 

440.2 

442.1 

444.2 

446.0 

448.0 

449.2 

117. 9 

150.8 

251.3 

822*00 

447.0 

llj.O 

441.8 

443.9 

115.9 

447.7 

449.0 

447.8 

450.7 

Sterling  Ldg. 

250.8 

119. 0 

439.7 

Hi. 7 

443.9 

445.7 

447.6 

448.8 

447.4 

450.2 

247.8 

**39.2 

11 1.2 

44  3.0 

115.0 

116.9 

448.2 

446.6 

150.0 

Foley 

21*5.0 

111.0 

437.7 

119.8 

442.1 

444.4 

446.2 

447.6 

446.1 

449.5 

LAD  25U 

21*1.5 

112.0 

435.7 

438.1 

440.8 

113.0 

445.2 

117. 0 

445.3 

449.2 

237.9 

434.? 

136.5 

4 39.4 

112.0 

444.4 

446.3 

444.9 

448.8 

21k. 0 

433.1 

135.8 

138.9 

441.4 

113.7 

446.0 

444.5 

448.6 

Dixon's  Ldg. 

228.3 

430.7 

133.6 

436.7 

4 39.4 

112.5 

444.9 

443.5 

117.9 

221.3 

429.7 

132. 7 

435.7 

138.7 

111.7 

444.1 

442.9 

117. 2 

'raft on 

218.0 

427.3 

430.4 

433.8 

4 36.6 

139-8 

442.3 

441.4 

445.5 

Rlsah 

211*. 0 

426.  3 

129.2 

132.5 

435.5 

438.7 

441.3 

110.3 

115.1 

210.0 

425.2 

428.4 

431.7 

434.8 

137.9 

440.4 

139.6 

444.3 

2OT.0 

424.6 

127.8 

131.2 

131.3 

437.3 

139.9 

439-0 

113.7 

LAD  26U 

203.0 

121.0 

127.1 

130.6 

133.7 

136.7 

4 39.2 

438.4 

44?.  7 

199.2 

423.0 

126.5 

430.0 

133.2 

136.1 

4 38.5 

437. Q 

112.5 

Hartford 

196.8 

122.3 

126. 0 

129.8 

132.9 

135.9 

438.4 

137.6 

442.2 

Columbia  Bottom  Levee 

U.8 

6*00 

HO 

— 

.. 



132.1 

136.0 

137.6 

137.0 

m.  7 

26*00 

Levee 

.. 



428.6 

43?. 2 

135.7 

437.7 

436.8 

111. 7 

4.2 

46*00 

Existing 

-- 

125.8 

428.3 

432.4 

135-1 

437.9 

436.6 

441.7 

66*00 

-- 

125.8 

429.0 

432.5 

435.4 

138.0 

436.9 

441.6 

86*oo 

-- 

425.8 

429.0 

432.6 

435.4 

138.0 

437.0 

m.5 

106.00 

— 

125.6 

129.0 

432.4 

435.3 

138.0 

437.0 

441.4 

126MJ0 

— 

125.2 

428.7 

432.1 

435.? 

437.9 

437.0 

111.3 

146*00 

— 

121.8 

428.4 

131.8 

435.1 

437.7 

436.9 

441.2 

166.00 

— 

__ 

427.6 

431.5 

434.9 

437.7 

436.8 

Ul.l 

186*00 

— 

122.8 

127.6 

431.2 

434.8 

437.7 

436.7 

111.0 

195.0 

206.00 

— 

122.8 

127.6 

431.2 

434.7 

437.7 

436.6 

lll.o 

226*00 

— 

422.8 

127.6 

131 .2 

434.5 

137.7 

436.4 

440.9 

246*00 

— 

122.6 

127.6 

431.2 

434.0 

437.5 

436.2 

440.8 

266*00 

— 

122.8 

427.6 

131.3 

434.2 

437.2 

436.1 

110.7 

286*00 

.. 



127.6 

431.4 

434.4 

137.1 

436.1 

110.7 

194.0 

119.7 

123.7 

428.2 

131. 7 

435.1 

137.6 

136.7 

Ul.l 

Chain  of  Rocks 

190.4 

118.5 

122.3 

4 26.6 

430.4 

433.3 

435.7 

135.0 

139.5 

187.2 

4l8.  3 

122.1 

426.7 

4 30.5 

433.4 

135.9 

131.9 

139.5 

186.2 

118.2 

121.9 

126.5 

129.9 

433.0 

135.5 

4 34.5 

139.0 

185.2 

417.8 

121.6 

426.1 

429.5 

432.9 

135.1 

131.2 

138.9 

134.5 

117.2 

121.2 

125.9 

429.3 

1326 

135.1 

l3l.  1 

438.2 

184.0 

416.7 

420.6 

425.1 

428.5 

431.9 

133.9 

133.1 

437.2 

183-5 

116. 1 

120. 0 

424.3 

427.6 

130.7 

133.0 

132.3 

136.3 

(Continued) 
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Existing  lerees  on  Mississippi  and  Missouri  Rivers  and  authorised  levees  on  Illinois  River. 

Mississippi  River,  distance  above  south  of  Ohio  River;  Illinois  and  Missouri  Rivers,  distance  above  mouth. 

Elevation  in  feet  mean  sea  level. 

Ho  levees  vere  crevaased. 

Only  Mississippi  River  elevations  represent  appropriate  frequency.  Illinois  and  Missouri  River  flows  are  those  required  to 
maintain  correct  flow  frequency  relationship  on  Mississippi  River;  henee,  elevations  on  Illinois  and  Missouri  Rivers  are  backwater 
elevations. 
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Table  3 (Continued) 


Water  Surface  El.  ft  ms I 

IB  E T.it  «;  dt  I 


River 

Levee 

Levee 

Test  1 

Test  2 

Test  3 

Test  4 

Test  5 

Test  6 

Test  7 

T«»t  8 

St at  Ion 

Ml. 

Station 

El 

S.-yr 

10  yr 

nrt 

50  yr 

100  yr 

POO  yr 

Ag  Design 

Urb  Design 

Missies 

ippi  River*  (Continued) 

Bissell  Point 

183.3 

415.1 

kl9-0 

423.2 

426.8 

429.7 

431.7 

431.1 

434.8 

183.0 

415.7 

419.5 

423.8 

427.1 

1*30.1 

4J2.4 

4 31. 6 

435.5 

182.1 

1*15-1 

419.0 

42  3.3 

426.5 

429.5 

431.3 

430.8 

434.4 

181. 3 

414.9 

418.7 

1*23.0 

426.2 

429.2 

430.9 

430. 3 

432.7 

St . Loul  s 

179.6 

413.4 

U6.9 

421.0 

424.3 

427.0 

420.9 

428.2 

431.6 

Engineer  Depot 

176.8 

1*11.6 

415.0 

418.9 

422.3 

424.8 

426.5 

426.1 

42R.8 

Missouri  Pacific 

172.6 

409.4 

412.  3 

U6.0 

418.9 

421.3 

422.5 

422.3 

424.1 

Elevator 

Jefferson  Barracks 

169.3 

400.3 

411.4 

415.2 

418.3 

420.7 

421.8 

421.6 

123.4 

162.9 

305*71 

1*17.5 

406.5 

ko9.7 

413.6 

416.9 

419.  3 

420.6 

420.  3 

422.3 

Waters  Point 

158. 5 

9**  3*57 

lil5.l> 

403.1 

406.3 

410.4 

413.3 

415*9 

417.3 

417.0 

419.3 

156.0 

330*00 

4U.2 

401.6 

404.8 

408.8 

411.5 

414.4 

415.6 

415.4 

416.4 

151.  4 

412.2 

399.8 

402.7 

406.9 

409.8 

412.  3 

413.2 

412.9 

414.2 

Selma 

145.7 

863*30 

409.5 

396.7 

400.0 

403.8 

406.8 

409.4 

410.7 

410.3 

412.0 

lUl.O 

1*07. 5 

(01*.  0 

397.1 

400.7 

403.5 

405.9 

407.1 

406.7 

409.3 

Brickeys  Ldg. 

136.0 

219*26 

1*05.2 

391.1* 

39k.  k 

398.0 

400.6 

403.1 

4o4.4 

401.9 

406.7 

130.3 

402.6 

388.  3 

390.9 

394.5 

397.4 

399.6 

401.0 

400.6 

403.7 

Little  Rock  Ldg. 

125.5 

36i4*n 

399.6 

3«5.5 

387.0 

390.8 

393.3 

395.3 

396.1 

395.7 

397.3 

Ste.  .enevieve 

123.0 

390.0 

381*.  7 

387.3 

300.7 

393.1 

394.6 

395.8 

395.0 

397.0 

3te.  Genevieve  Levee 

122.8 

397.8 

384.? 

306.9 

390.2 

392.2 

394.8 

395.8 

395.4 

’97.0 

121.0 

397.2 

303  *9 

366.6 

389.9 

392.2 

394.7 

395.7 

395.3 

396.8 

120.9 

396.6 

30  3.8 

386.3 

389.6 

392.1 

394.6 

395.5 

395.0 

396.5 

120.1 

396.2 

383.5 

386.0 

389.2 

391.7 

394.2 

395.2 

394.6 

395.« 

119.1 

395.5 

302.4 

385 . 4 

308.9 

191.4 

393.9 

394.9 

394.4 

395-5 

Ea3t  Kaskaskiu 

116.2 

380.1 

383.5 

307.8 

391.0 

393.  3 

394.1 

393.8 

395-3 

Kaskaskia  Is.  Levee 

115.3 

10*00 

386.2 

379-5 

382.9 

307.4 

390.8 

393*0 

303.9 

393.5 

394.9 

111.  3 

54*00 

379.2 

382.3 

307.1 

390.7 

393.0 

393.8 

393.4 

394.8 

113.3 

105*00 

378.9 

382.1 

386.9 

390.6 

392.0 

393.7 

393.3 

394.8 

112.1 

176*00 

386.0 

378.1 

301.8 

386.6 

390.3 

392.6 

393.5 

393.1 

394.7 

216*00 

377.3 

381.7 

386. 5 

390.2 

391.9 

393.1 

39?*  1 

394.3 

239+00 

378.8 

377.1 

332.0 

386.9 

390.6 

392.3 

<93.5 

392.7 

394.6 

295*00 

377.2 

382.2 

387.3 

390.7 

392.8 

393.7 

393.3 

394.7 

339+70 

377.3 

382.3 

387.5 

390.7 

393.0 

393.8 

393.6 

394.8 

385*50 

376.7 

377.3 

382.4 

387.6 

<90.7 

393.1 

393.9 

393*7 

395-0 

St.  Mary 

1*36*50 

385.0 

377.3 

382.5 

387.7 

390.9 

393.2 

394.0 

393.7 

395.1 

1*85*00 

377.1* 

302.7 

387.7 

390.9 

393.3 

394.2 

393-7 

395*? 

512*20 

Dry 

382.9 

387.8 

391.1 

303.4 

394. 3 

393.8 

395.4 

587*00 

386.6 

Dry 

383.0 

387.9 

301.2 

393.5 

’94.4 

394.1 

395.6 

6U1* *00 

Dry 

383.3 

388.0 

391.3 

193.6 

394.6 

394.2 

395.8 

706*00 

386.0 

380.5 

383.7 

387.5 

391.0 

393.4 

394.2 

393*9 

394.4 

755*20 

379.8 

383.1 

387.2 

390.6 

193 .2 

194.0 

39,-8 

395.0 

Chester 

109.5 

251*78 

390.0 

376.1 

379.4 

383.5 

386.7 

189.3 

390.2 

389.9 

391.2 

105.1 

387.6 

371*. 1 

377-6 

381.5 

.184.5 

387  .3 

388.5 

387.9 

389.3 

Bishop  Ldg. 

100.9 

730*52 

385.1* 

371.5 

375.0 

379.3 

182.1 

385.6 

’86.6 

386.1 

387.7 

97.1* 

383.6 

369.9 

37k.  0 

378.2 

381.5 

3«4.7 

385.6 

385.2 

386.9 

Red  Pock  Ldg . 

91*. l 

300*00 

381.7 

368.5 

372.5 

376.8 

379.9 

383.0 

384.1 

383.6 

385.1 

90.6 

379.5 

366.7 

370.8 

374.8 

378.1 

181.2 

382.1 

381.6 

383.2 

Cumberland  Rocks 

87.0 

656*31* 

377.2 

36k. 1 

367.9 

372.1 

374.9 

378.0 

379.0 

378.7 

380.1 

86.o 

376.6 

363.6 

367.2 

371.3 

374.1 

377.3 

378.2 

377.8 

379-2 

Grand  Tower 

91.9 

361.  k 

364.7 

369.3 

372.3 

375.3 

376.5 

376.0 

377*3 

79.3 

136*22 

371.6 

359.1 

362.0 

366.0 

368.5 

371.9 

372.8 

372.4 

3*3.4 

75.0 

291*31 

369.5 

156.7 

360.1 

363.9 

366.5 

369. 

370.6 

370. 2 

371.2 

Crawford  Ldg. 

72.9 

39  3+00 

368.3 

355.7 

359.3 

163.0 

365.7 

368.3 

169.6 

369.2 

370.3 

69.P 

366.2 

355.1 

358.0 

361.7 

364.5 

367.2 

368.2 

367.7 

369.0 

Moccasin  Springs 

66.  3 

364.6 

352.0 

355.1 

358.7 

361.4 

363.9 

365.0 

364.7 

366.0 

61.3 

362.4 

350.  3 

353.5 

357.0 

359*9 

362.5 

363.5 

363.1 

364 . 3 

Devils  Island 

57.3 

537+77 

360.  3 

31*8.7 

352.0 

355.6 

158.1 

360.7 

362.0 

361.6 

363.1 

54.8 

350.3 

346.5 

349.6 

353.9 

355.7 

358.7 

360.4 

359.4 

361.9 

Cape  Girardeau 

52.1 

356.1* 

344.2 

347.2 

350.8 

353*2 

355.6 

357.6 

356.8 

360.1 

1*9.6 

353.8 

142.5 

345.9 

349.9 

352.3 

354.7 

356.6 

355.4 

359.7 

Grays  Point 

1*6.3 

1*02*91 

350.4 

139.8 

342.7 

346.0 

347.8 

350.1 

352.4 

351.6 

356.9 

Thebes 

43.7 

338.3 

3k0.6 

343.7 

345.2 

346.7 

346.4 

348.0 

351.3 

Counterfeit  Rock 

1*2.3 

337.6 

IkO.l 

342.7 

344.1 

345.5 

346.8 

346.4 

349.1 

Comaer-e 

39.3 

336.1 

338.3 

340.9 

342.0 

343.1 

343.9 

343.9 

345.8 

Powers  Island 

35.2 

333.1 

335.5 

338.6 

339*9 

340.7 

3kl.5 

341.6 

343.6 

Price  Ldg. 

30.0 

330.6 

332.6 

335.4 

337.0 

338.2 

339.4 

340.0 

341.8 

Thompson  Ldg. 

20.2 

326.5 

329.3 

333.2 

335.2 

336.7 

338.1 

338.7 

340.7 

Beechridge 

13.2 

325.3 

328.7 

332.7 

335-0 

336.4 

337.9 

338.5 

340.6 

Birds  Point 

2.0 

321.7 

325  .3 

329.7 

331.5 

332.4 

333.4 

334.3 

335.1 

Vicki if fe 

-2.0 

319.5 

323.2 

327.2 

328.6 

329.1 

329.5 

330.0 

330.0 

Illinois 

Rivert 

Meredosia 

71.1 

290*00 

451.2 

435.7 

k3T  .7 

439.8 

441.4 

443.5 

444.7 

449.7 

452.4 

McGee  Cr.  Levee 

70.0 

— 

k37.9 

4 39-7 

441.2 

443.6 

444.5 

449.5 

452.4 

69.0 

k 3I* . 6 

k36. 9 

4 39.5 

440.9 

442.9 

444.0 

448.8 

452.3 

60.0 

k3k.9 

436.9 

4 39.4 

440.8 

442.7 

443.9 

448.6 

452.1 

67.  3 

500*00 

1*51-0 

435.1 

k37.0 

439.2 

440.7 

442.9 

444.0 

448.7 

452.0 

Valley  City  Levee 

66.0 

1*50.6 

— 

437.0 

4 39.2 

440.6 

442.8 

444.1 

448.0 

451.3 

65.  U 

k3k.7 

436.7 

4d8.9 

440.5 

442.8 

444.1 

448.8 

451.2 

6f.O 

k3k.7 

k 36.  5 

438.8 

440.5 

442.8 

444.1 

448.7 

451.1 

61*. 0 

434.7 

436.6 

439.0 

440.4 

442.7 

444.0 

448.7 

451.0 

3cott  County  Levee 

63.0 

252*00 

1*50.1* 

— 

.. 

440.3 

442.7 

444.1 

448.4 

450.3 

6?.0 

— 

k36.1 

438.7 

440.1 

442.6 

443.9 

448.3 

450.2 

(Continued) 


♦ Only  Mississippi  River  elevations  represent  appropriate  frequency.  Illinois  and  Missouri  Fiver  flows  are  those  required  to 

maintain  correct  flow  frequency  relationship  on  Mississippi  Fiver;  hence,  elevations  on  Illinois  and  Missouri  Rivers  are  backwater 
elevations. 
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Table  3 ( Concluded) 


Water  Surface  El.  ft  mal 


River 

Levee 

Levee 

Test  1 

Test  2 

Teat  3 

Test  4 

Test  5 

Test  6 

Test  7 

Test  8 

Station 

Mile 

Station 

El 

6 JT 

10  yr 

??  IT 

50  jr 

100  yr 

200  yr 

A A Design 

Urb  Design 

Illinois  River#  (Continued) 

Valley  City 

61.6 

*3*.* 

1*36.1 

U38.6 

**0.3 

**2.5 

443.8 

448.2 

450.2 

61.0 

— 

1*36,1 

438.7 

440.0 

UP.H 

**3.7 

448.1 

449.9 

60.0 

433.8 

1*36.0 

438.4 

*39-9 

442.4 

**3.7 

447.9 

4t*9.9 

59.0 

433.6 

*35.8 

*38.2 

*39.9 

442.4 

**3.7 

447.8 

449.7 

58.0 

— 

435.5 

438.1 

*39.8 

442.4 

443.6 

447.7 

449.6 

57.0 

665*00 

1*1*9. 7 

433.1 

*35.* 

437.9 

*39-7 

**2.* 

443.6 

447.6 

449.5 

Big  Swan  Levee 

66.0 

-- 

— 

— 

~ 

— 

— 

— 

— 

Florence 

56.0 

301+00 

1*1*9. 1 

433.3 

435.5 

*38.0 

440.0 

442.4 

443.9 

447.5 

449.4 

55.0 

1*37.8 

*35.* 

*38. 1 

*39.7 

442.  3 

443.8 

447.0 

449.1 

54.0 

432.5 

*35.7 

*37.9 

*39-6 

442.2 

443.8 

447.0 

449.0 

53.0 

432.4 

435.0 

437.8 

*39-5 

**2.2 

443.8 

447.0 

449.0 

52.0 

500+00 

432.2 

434.8 

437.7 

*39.5 

442.1 

443.8 

447.0 

449.0 

51.0 

553+00 

1*1*8. 0 

432.1 

434.6 

437.6 

*39.* 

442.1 

443.8 

446.9 

448.9 

Hlllview  Levee 

50.0 

155+00 

1*1*7. 8 

432.2 

4^4.6 

437.5 

*39.5 

442.1 

443.9 

446.6 

448.8 

»*9.0 

431-7 

*3*.7 

437.0 

*39.0 

**2.0 

443.6 

445.8 

448.0 

1*8.0 

431.5 

434.1 

*36.9 

*39.0 

442.0 

443.6 

445.7 

448.0 

1*7. 0 

431.3 

434.0 

436.8 

*38.9 

**1.9 

443.5 

*15.7 

448.0 

L6. 0 

380+00 

431.1 

434.0 

436.8 

*38.9 

441.8 

443.5 

445.7 

448.0 

1*5.0 

1*31.0 

433.9 

*36.7 

438.8 

**1.7 

**3.5 

445.6 

448.0 

1*1*. 0 

1*1*6. 7 

430.8 

*33.9 

436.6 

438.8 

441.6 

443.5 

445.6 

448.0 

Pearl 

1*3.2 

525+00 

431.3 

*33.9 

436.6 

*39.1 

441.7 

443.6 

445.6 

448. 1 

Hartwell  Levee 

1*3.0 

1 80+00 

1*1*6. 6 

430.5 

*33.6 

*36.5 

438.7 

441.7 

443.6 

445.4 

448.0 

1*2. 0 

430.8 

*33.6 

4 36.2 

438.6 

441.6 

443.5 

445.1 

447.9 

1*1.0 

*30.7 

433.5 

*36.1 

438.5 

**1.5 

443.4 

**5.0 

447.9 

1*0.0 

430.3 

*33.* 

436.0 

*38.5 

441.4 

443.4 

444.9 

447.9 

39-0 

430.2 

*33.7 

*36.0 

*38.5 

**1.3 

443.3 

444.8 

447.8 

38.1 

1*37*00 

1*1*6. 0 

430.4 

*33.2 

*36.0 

438.5 

**1.7 

44  3.2 

444.6 

447.8 

Keach  Levee 

37.0 

336*00 

1*1*5. 8 

1*30.0 

*31.0 

*36.0 

438.5 

**1.3 

443.3 

444.4 

447.7 

36.0 

1*79.9 

*37.9 

435.9 

438.4 

**1.2 

443.2 

444.3 

447.6 

35.0 

1*79.9 

432.8 

435.8 

438.2 

**1.1 

443.2 

444.3 

447.5 

31*. 0 

1*79.8 

432.7 

435.7 

438.1 

441.1 

443.1 

444.2 

447.4 

33.0 

567*00 

U5. 3 

429.8 

*37.6 

*35.6 

438.0 

**1.0 

443.0 

444.1 

447.4 

Eldred  Levee 

32.0 

268+00 

1*1*5. 2 

429.7 

*32.6 

435.4 

*37.9 

440.8 

443.0 

443.7 

446.8 

Kasipsville 

31.5 

429.8 

432.7 

435.5 

438.1 

1*1.0 

443.1 

443.8 

446.8 

31.0 

429.7 

432.5 

435.4 

*37.9 

440.8 

**3.0 

443.6 

446.8 

30.0 

429.5 

432.4 

*35.3 

*37.8 

440.7 

442.9 

443.5 

446.7 

28.0 

1*79.7 

*32.? 

435.1 

*37.7 

44o.6 

442.7 

**3.3 

446.5 

27.0 

429.1 

*37.1 

435-0 

437.7 

44o.5 

442.7 

443.1 

446.4 

76.0 

1*79.0 

432.1 

*3*. 9 

*37.6 

440.5 

442.6 

**3.0 

446.3 

25.0 

1*78.9 

*37.0 

434.8 

*37.6 

**0.5 

442.6 

442.9 

446.2 

2U. 0 

700+00 

4LL.  l 

428.8 

*32.0 

*3*. 7 

*37.6 

440.4 

442.5 

442.8 

446. 1 

Nutwood  Levee 

23.0 

175+00 

1*1*1* . 0 

428.4 

*31.7 

434. 6 

*37.1 

440.2 

**2.  * 

442.2 

446.0 

22.0 

1*78.5 

*31.6 

434.- 

437.3 

**0.2 

442.4 

**7.1 

446.0 

Hardin 

21.6 

428. 8 

*71 .7 

434.7 

*37.5 

**0.3 

442.5 

**7.7 

446.1 

21.0 

428.6 

*31.7 

*3*.  5 

*37.3 

440.2 

442.4 

442.0 

446.0 

20.0 

428.4 

431.5 

*3*.  3 

4 37.1 

*10.1 

442.3 

442.0 

446.0 

19.0 

428.2 

*31.* 

*3*.;' 

*37.0 

**0.1 

442.3 

**1.9 

446.0 

18.0 

1*76.1 

*31.3 

*3*.  7 

437.0 

440.1 

442.3 

441.8 

446.0 

17.0 

428.0 

*31.2 

4 34 . ; 

*37.0 

440.1 

442.3 

441.8 

446.0 

16.0 

428.0 

*31.1 

*3*.  1 

4 37.0 

44c.  1 

41*2.2 

441.7 

445.9 

15.3 

574+00 

1*1*3. 5 

428.0 

*21.1 

*3*.: 

*37.0 

440.1 

442.2 

441.7 

445.9 

10.1 

1*77.8 

*31.0 

*33.8 

436.9 

439.9 

442.2 

441.6 

445.8 

3.3 

427.5 

*30.7 

433.6 

436.8 

*39.8 

442.2 

441.5 

445.7 

0 

427.3 

430.4 

433.5 

436.6 

439.8 

442.3 

441.4 

445.5 

Missouri 

Rlver+ 

St.  Charles 

28.1* 

1*1*6. 8 

444.1 

446.7 

449.1 

*50.* 

451.3 

*57.1 

*57.* 

453.6 

25.0 

1*1:8. 6 

1*39.9 

442.5 

445.1 

447.1 

448.3 

449.2 

1*9.5 

450.3 

19.0 

1*1*3. 8 

434.8 

437.8 

440.4 

441.9 

442.8 

444.0 

**3-7 

446.1 

Halls  Ferry 

17.1 

1*40.0 

443.7 

*36.5 

439.5 

441.0 

442.0 

**3.3 

442.7 

445.5 

12.3 

438.0 

430.9 

4 14. 1 

4 36.9 

*38.5 

439.5 

441.2 

440.2 

443.9 

Bellefontaine 

8.2 

431.0 

428.2 

*31.0 

433.7 

*35.1 

436.8 

438.9 

438.2 

442.7 

5.0 

*73.9 

425.5 

428.6 

431.9 

*33.9 

436.5 

438.8 

438.1 

442.4 

* Only  Mississippi  River  elevations  represent  appropriate  frequency.  Illinois  and  Missouri  Hirer  flows  are  those  required  to 

maintain  orrect  flow  frequency  relationship  on  Mississippi  River;  hence,  elevations  on  Illinois  and  Missouri  Rivers  are  backwater 
elevations. 
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Table  4 

u«t.r  3urf.ee  Elcv«tlon».  MU.lMlMH  Mv.r  Flo»llp»  - tutnorl.xl  Umi  t»c«tt  for  :»l«na  L.v««‘ 


Water  Surface  El.  ft  msl+t 


River 

Levee 

Levee 

Teat  9 

Test  10 

Test  11 

Teet  12 

Test  13 

Test  ll 

Test  15 

Ten’  16 

Test  17 

Station 

Mile** 

Station 

Elt 

5 yr 

10>r 

>r 

?o  yr 

100  yr 

2Q0  y r 

**  _:»sig* 

Urt  Deslxn 

50u  yr 

Mississippi 

Rlver» 

LAD  22 L 

301.1 

k66.5 

468.4 

370.5 

U72.1 

U73-6 

475.3 

fcTl.6 

4T5.3 

476.9 

296.0 

k62.6 

k6k.5 

466.6 

k68.2 

U70.6 

971.9 

468.2 

k71 .9 

473.1 

*toly  ' s l Ap . 

293.0 

52*00 

468.0 

k60.2 

1*62.0 

464.: 

U65.7 

k67.6 

469.3 

k66.0 

••69.3 

470.4 

Area  12  Levee 

292.3 

468.0 

.. 

462.3 

464.0 

465.7 

k68. 1 

k69.8 

k6fi.9 

469.8 

470.4 

291.6 

k67.5 



k62.0 

U63.3 

365.3 

k67.k 

469.0 

U6S.4 

469.O 

469.9 

291.0 

k67.2 



1.60.9 

k63.0 

k6k.7 

k67.0 

468.4 

U6k.fi 

468.  k 

469.5 

290.2 

U66.8 

4*8.4 

U60.0 

k62.  1 

k6k.2 

W66.4 

468.0 

464.1 

468.0 

468.9 

289.1 

466.6 

*•58.  k 

koO.O 

462.0 

463.9 

k66.0 

467.6 

U63-9 

467.6 

468.8 

288.3 

307*00 

466.fi 





k6l.S 

463.5 

k65.6 

k67.3 

461.6 

367.3 

468.5 

285.5 

k57.1 

358.9 

k6l.i 

462-7 

46k.  9 

k66.k 

1*62 .7 

466.4 

467.4 

Louisiana 

282.1 

k55.5 

k57.k 

k59.l 

k60.6 

k6?.k 

k6k.O 

U60.8 

464.0 

465.0 

278.0 

k53.1 

k5k.7 

456.3 

4fi8.1 

k59.9 

461.5 

kfiS.k 

k6l.fi 

46T.3 

LAD  2kU 

273.5 

k51.0 

4fi2.fi 

k5k.5 

455-9 

k57 . 7 

kfi  9.2 

kfi6.2 

459.  k 

460.2 

Area  10  Levee 

273.0 

U9.3 

k51-3 

k53.1 

455-0 

457.2 

455.6 

k55.6 

4*28.9 

459.7 

272.0 

159. 0 

446.9 

4fi0.6 

k52.6 

k5k.k 

456.- 

457.9 

U55.0 

4S8.3 

459.2 

271.0 

100*00 

U58.3 

448.9 

k50.6 

k52.5 

k5k.O 

456.3 

357.9 

k5k.7 

458.0 

458.8 

270.0 

k5fl.O 

448.4 

1.50.2 

k52. 1 

353.6 

k55.fi 

457.0 

kfi  k.2 

457.6 

4fi8.k 

269.0 

k57.6 

448.0 

kk9.8 

k51.8 

k53.k 

k55.k 

k56.7 

U53.9 

457 .2 

458.0 

268.0 

282*00 

k57.2 

kk7.7 

kk9.5 

k51.6 

*53-1 

k55.1 

k56.k 

U53.7 

456.9 

457.7 

266.9 

k5fc.S 

k*46.8 

44B.9 

351.0 

452.8 

k5k.fi 

U56.1 

453. k 

4S6.7 

457.3 

265.8 

k56.k 

446.5 

kk8. 5 

k50.^ 

452.5 

k5k.k 

455.9 

U53.1 

456.  k 

457.0 

Rip  Rap  Ld«r. 

265.0 

kk6.7 

448.4 

k50.6 

k52.k 

k5k.l 

U55.5 

U53.0 

U56.2 

456.9 

Area  8 Levee 

260.7 

298*00 

k5k.k 

444.8 

446.8 

uua.p 

U50.6 

352.9 

k5k.k 

kfil.7 

kfifi.l 

455.5 

Mosier  Ld*. 

260.3 

44*. 8 

kl*6.7 

448.7 

450.5 

k52.k 

453.7 

kfii.k 

U54.5 

kfifi.O 

260.1 

k5k.O 

kkk.6 

kk6. 3 

448.4 

kfio.l 

45?.  1 

453.5 

kS0.9 

454.2 

kfifi.O 

259.2 

k53.6 

4k?. 9 

445. •» 

447.8 

339.5 

k51.fi 

kfi?.  9 

k50.fi 

4fi3.8 

kfik.3 

Haaburg 

258.5 

U3.5 

kkfi.7 

kk7.3 

kk9.3 

U51.5 

452.6 

k50.3 

453.5 

kfik.l 

258.2 

453.2 

443.4 

kk‘,.3 

kk7.1 

kk9.1 

U51.3 

kfi2.k 

k50.3 

453- 3 

kfik.O 

257.6 

153.0 

443.4 

kk5 . 1 

kk6.8 

kk9.0 

kfil.2 

kfi?.  2 

339.9 

453.2 

453.7 

256.3 

*•52.6 

kk  3.  4 

kkk  .9 

kk6.6 

kkfi.9 

U51.C 

452.0 

kk9.8 

U53.1 

453.4 

255.6 

k52.k 





kk6.k 

Ufi.k 

k 50.6 

351.8 

kk9.6 

kfi?.9 

453.1 

255.0 

652. 3 

kk2.1 

kk?.9 

446.2 

Ufi.i 

k50.3 

k51.fi 

k**9.  ? 

4fi?.6 

452.9 

254.4 

k52.0 

kkl.8 

kk3.7 

kk5.9 

kk7,7 

k50.1 

451.2 

**k9.2 

452.4 

452.6 

253.5 

k51.7 

kkl.3 

k k3.3 

kkfi.fi 

kk7.k 

k50.0 

k51.0 

kk8.9 

kfi?.  1 

452.2 

253.0 

k51.3 

kk0.9 

kk2.9 

kk5.0 

kk7.2 

399.5 

kfiO.7 

4k8.k 

451.8 

4fi?.0 

252.  4 

k51.0 

kko.6 

kk2. 5 

kkk.  5 

kk6.6 

kk8.9 

kfiO.  1 

kkS.O 

451.6 

451.7 

251.8 

150.9 

kk0.2 

442.1 

kkk.  2 

kk6.0 

kk3.7 

kfiO.O 

337.9 

kfii.k 

451.4 

251.3 

822*00 

k50.e 

kkO.O 

kkl.8 

333.9 

kk5.9 

kk8.  3 

kk9.0 

kk7.8 

kfil.3 

450.9 

Sterling  Ldg. 

250.8 

kU9.0 

439-7 

441.7 

kk3.9 

kk6.0 

uue.o 

kk9.2 

447.4 

450.7 

450.9 

247.8 

339.2 

441.2 

kk3.0 

kk5.3 

kk7.3 

kk8.6 

k46.9 

450.3 

450.4 

2k  5.0 

kl*3.0 

k37.7 

U39.8 

kk?.  1 

kkk.6 

kk6.6 

kkfi.l 

kk6.  3 

449.9 

449.9 

LAD  2fiU 

241.5 

kk2 .0 

k35.7 

U38.1 

kk0.fi 

kk3.3 

kkfi.7 

kkT.3 

kkfi.6 

449.4 

449.3 

237.9 

k3k.2 

k 36.5 

k 39  • k 

kk?.k 

kkk. 9 

kk6.7 

4*5.3 

449.1 

*•49.0 

23k. 0 

k33.1 

435.8 

438.4 

kkl.8 

kkk. 3 

Uk6.1 

kkk.  8 

449.0 

448.7 

Dixon's  Ldg. 

228.3 

k30.7 

333.6 

k 37 .0 

kkO.O 

kk2.9 

4k5.1 

kk3.9 

448.2 

447.5 

22k.  3 

329.7 

k J2.7 

435.9 

k39.3 

kk?.  1 

444.4 

kk3.2 

447.5 

446.8 

Grafton 

218.0 

k27.3 

k 30 . k 

k3k.l 

k37.k 

kkO.k 

kk2.9 

kkl.8 

446.1 

445.1 

?lk.O 

k26.  3 

k29-2 

432.9 

k36.2 

k 39.  3 

kkl.9 

kk0.7 

445.4 

444.3 

21C.  0 

k25 .2 

428.4 

432.1 

435.5 

k38.6 

kkl.2 

kkO.O 

444.7 

443.5 

207.0 

k2k.6 

k?7.8 

U31.5 

k35.0 

k38.1 

kk0.6 

k 39.  5 

444.2 

443.0 

LAD  ?6U 

203.0 

k2k.O 

k?7.k 

U31.0 

k3k.6 

k37.k 

k39.7 

k38.9 

443.6 

442.2 

199.2 

k23.0 

k26.5 

U30.6 

k?k  .2 

k36.9 

339.9 

k38.5 

443.1 

441.8 

Hartford 

196.8 

k22. 3 

k?6.0 

k30.k 

k33.9 

k36.7 

338.9 

k38 .2 

442.6 

4kl.fi 

Columbia  Bottoai  Levee 

k.8 

6*00 

Levee 

— 

— 

432.5 

k3k.7 

437.6 

339.7 

k38.7 

443.4 

442.2 

?6*0C 

in  to 

— 



432.4 

U3k.7 

U37.7 

k39.7 

438.7 

443.4 

442.1 

k.2 

46*00 

confining 

— 

k25.8 

k31.8 

k3k.5 

U37.5 

439.4 

k38.6 

443.3 

kkl.9 

66*00 

grade 

— 

k25.8 

430.9 

433.9 

k36.7 

k?9.0 

k38.0 

442.8 

kkl.4 

86*00 



4?fi.ft 

U30.5 

433.5 

U36.fi 

438.8 

U37.7 

442.4 

kkl.L 

106*00 



k25.6 

U30.2 

k33.2 

936.3 

k38.6 

U37.5 

442.1 

441.0 

126*00 

— 

k?5-2 

U29.9 

k3 2.2 

k35.7 

438.1 

k37.0 

441.8 

440.6 

146*00 



k?k  .8 

k?9. 2 

k31.2 

k35.0 

437.1 

U36.0 

441.0 

439.5 

166*00 





U27.8 

k30.k 

k33.fi 

k 36 . 1 

k35.0 

440.0 

438.7 

186*00 



k22.8 

U27.6 

k31.0 

U3U.0 

436.1 

U35.0 

439.6 

438.4 

195.0 

206*00 



k22.8 

U27.6 

k31.2 

k3k.0 

k36.2 

k35.fi 

439.8 

4 38.7 

226*00 



k22.8 

1.27.6 

k31.2 

k 3k . 0 

U36.6 

U36.0 

440.1 

439.4 

?k6*00 



k22.8 

427 . 6 

k31.2 

k3k.0 

U37.0 

k36.1 

440.7 

439.4 

266*00 

— 

k22.8 

427.6 

k31.3 

k3k.2 

437.1 

k36.1 

440.7 

439.5 

286*00 

— 



U27.6 

k31.k 

k3k.k 

437.2 

U36.1 

440.7 

*39.8 

19k.  0 

kl9.7 

k23.7 

k28. 7 

431.9 

U35.1 

437.6 

k36.7 

kkl.l 

440.1 

Chain  of  Rocks 

190. k 

ki8.5 

k22.3 

U26.6 

k30.k 

k33.3 

U35.7 

k35.0 

439.5 

438.4 

187.2 

klft.3 

k?2.1 

k?6.7 

U30.5 

k33.k 

U35.9 

k3k.9 

439.5 

186.2 

kl8.2 

k21 .9 

U26.5 

k29.9 

U33.0 

935.5 

939.5 

439.0 

185.  i 

kl7.8 

k21.6 

426.1 

k29.5 

432.9 

U35.1 

k3k.2 

338.9 

18k.  5 

kl7 .2 

421.2 

W25.9 

U29.3 

U32.6 

U35.1 

43k.  1 

438.2 

18k.  0 

kl6.7 

k20.6 

U25.1 

k28.5 

431.9 

933.9 

U33.U 

437.2 

183.5 

kl6.1 

k20.0 

k2k . 3 

1*27.6 

430.7 

333.0 

U32.3 

436.3 

Bissell  Point 

183.3 

kl5.1 

kl9.0 

U23.2 

U26.8 

U29.7 

U31.7 

U31.1 

U3k.fi 

183.0 

kl5.7 

kl9.5 

U23.8 

U27.1 

U30.1 

k32.k 

k31.6 

435.5 

l8?.l 

kl5.1 

319.0 

U23.3 

k26. 5 

429-5 

U31.3 

U30.8 

43k.  k 

181.3 

klk.9 

ki8.7 

U23.0 

k?6.2 

429.2 

430.9 

k30.? 

432.7 

St.  Louis 

179.6 

ki3.k 

kl6.9 

U21.0 

k?k.3 

U27.0 

k28.9 

U28.2 

431.6 

Engineer  Depot 

176.8 

kll.6 

kl5.0 

U18.9 

k 22.2 

k?k.8 

U26.5 

U26.1 

428.8 

Missouri  Pacific 

Elevator 

172.6 

k09.k 

312.3 

U16.0 

ki8.9 

U21.3 

U22.5 

U22.3 

424.1 

( font.  1 nued ) 


Author  1 ted  levees  Installed  except  for  the  combined  Kaskaskla  Island-Ste.  Oenevleve  area  levee. 

Mississippi  River;  distance  above  aoulh  of  Ohio  River;  Illinois  and  Missouri  Rivers,  distance  above  aouth. 

Elevation  In  feet  aean  sea  level. 

Ro  levees  were  c revested. 

Only  Mississippi  River  elevations  represent  appropriate  frequency  with  additional  levees  Installed.  Illinois  and  Missouri  River  flows 
are  those  required  to  maintain  correct  flow  frequency  relationship  on  the  Mississippi  River;  hence,  elevations  on  Illinois  and  Missouri 
River  elevations  are  backwater  elevations. 
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Table  4 (Continue!) 


Water  Surface  El.  ft  ttsl 


River 

I<evee 

Levee 

Test  9 

Test  10 

Test  11 

Test  12 

Test  13 

Teat  ll* 

Test  15 

Teat  l6 

Teat  17 

Station 

Mile 

Station 

El 

3 yr 

1°  yr 

. 25yr 

_50yr 

100  yr 

200  y 

Ag  ’*e8lgo 

Urb  Design 

500  yr 

Mississippi  River*  (Continued) 

Jefferson  Barracks 

169.3 

1*00.3 

1*11.1* 

415.2 

4l8. 3 

120.7 

121.8 

121.6 

423.4 

162.  y 

305*71 

1*17.5 

106. 5 

1*09.7 

413.6 

116.9 

119.3 

420.6 

420.3 

422.3 

Waters  Point 

150.5 

513.57 

1*15.1* 

40J.1 

4o6.  3 

410.7 

413.9 

116.3 

117.2 

417.0 

418.3 

156.0 

330*00 

Hi.? 

101.6 

1*0*.  0 

109.1 

ll?.3 

414.8 

415.6 

115. 1 

416.4 

151.  4 

1*12.2 

399.0 

1*03.1 

407.3 

410.7 

113. 1 

413.6 

413.3 

414.5 

Selma 

1*5.7 

863*30 

1*09.5 

396.7 

1*00.1 

4o4 . 4 

407.8 

110.3 

411.3 

411.0 

412.3 

lll.O 

407.5 

391*.  0 

.397 . 5 

101.  •• 

404.9 

107. 5 

400.4 

406.0 

410.1 

Brickey3  Ldg. 

136.0 

219*26 

1*05.2 

391.1 

391.8 

199.1 

402.3 

105. 0 

4o6.1 

405.7 

108.1 

130.3 

10?. 6 

388.3 

391.8 

396. 

399.5 

402.4 

403-5 

403.1 

405.4 

Little  Rock  Ldg. 

125.5 

361.1k 

399-5 

385.5 

380.5 

392.7 

395.8 

398.5 

399.0 

398.6 

399.6 

Ste.  Genevieve  Levee 

122.0 

397.0 

38  U.2 

387.9 

392.1 

395.4 

398.2 

390.7 

398.1 

399.4 

121.0 

396.8 

383.9 

337.6 

392.0 

395.2 

396.1 

398.7 

398.4 

399.1 

120.9 

396.3 

381.8 

387.1* 

391.0 

395.1 

398.0 

398.7 

398.* 

399.2 

120.1 

395.5 

303.5 

30v.  3 

391.7 

395.0 

397.8 

398.5 

798.1 

198.7 

119.1 

395.0 

382.1* 

3S6.0 

390.3 

393.8 

396.7 

397.3 

397.1 

398.3 

East  Kaskaakia 

116.? 

380.1 

383.5 

387.0 

391.2 

391.1 

391.8 

394.4 

395.8 

Kiskri3kia  Is.  Levee 

115.3 

10*00 

393.5 

379.5 

382.  8 

187 . 3 

390.2 

393.3 

391.1 

391.0 

395.4 

114.3 

5»**00 

393.0 

379.2 

382.1* 

386.7 

389.9 

393.1 

394.0 

393.8 

395.2 

113.3 

105*00 

392.7 

378.9 

382.0 

386.4 

389.6 

393.0 

393.7 

393.1 

391.8 

112.1 

176*00 

391.8 

378.1 

30? . 6 

386.2 

309.0 

392.7 

393.5 

393.1 

394.7 

216*00 

391.5 

377.3 

381.3 

386.0 

308.7 

392.3 

393.1 

393.0 

391.3 

239*00 

391.2 

377.3 

381.3 

306.0 

30e.7 

392.1 

393.2 

393.0 

391.5 

295*00 

391.0 

377.3 

38)  . 3 

386.0 

.388.7 

392.4 

393.5 

393.2 

391.7 

337*70 

391.0 

377.3 

381.3 

386.0 

388.7 

392.4 

393.6 

393.2 

394.8 

385*50 

391.2 

377.3 

301  • 3 

386.  f 

388.7 

392.4 

393-6 

393.2 

391.9 

St.  Mary 

4 36*50 

391.5 

377.3 

381.3 

I86.0 

388.7 

392.1 

193.6 

393.2 

395.0 

1*85*00 

392.0 

51*2*20 

393.0 

587.00 

593.1 

No  flow,  area  inr. ide 

authorized  levee, 

644*00 

393.5 

706*00 

393.5 

755*20 

393.5 

Chester 

109.5 

?51*78 

390.0 

376.1 

37“.  1 

383.5 

386.7 

309.3 

390.2 

389.9 

391.2 

105.1 

387.6 

371* . 1 

377.6 

381.6 

381.5 

387.3 

388.5 

387.9 

309.3 

Bishop  Ldg. 

100.8 

7 30*52 

385.1* 

371.5 

375.0 

379.  i 

382  .3 

385.6 

386.6 

386.1 

387.7 

9T . »« 

383.6 

369.9 

r ‘■.0 

378.? 

381.5 

384.7 

385.6 

385.2 

386.9 

Red  Rock  Ldg. 

04.1 

300*00 

381.7 

368.5 

372.5 

376.9 

379.9 

303.0 

384.1 

383.6 

385.1 

90.6 

379.5 

366.7 

370.8 

371.8 

378.1 

381.2 

302.1 

3ei.6 

363.2 

Cumberland  Rock3 

87.0 

656*31* 

377.2 

364.1 

367.9 

372. 1 

374.  Q 

378.0 

379-0 

380.1 

378.7 

06.  c 

376.6 

363.6 

367.2 

371.3 

374.1 

377.3 

378.2 

379.2 

377.8 

Grand  Tower 

81.9 

361.1* 

361*.  7 

369.3 

372.3 

375.3 

376.5 

377.3 

376.0 

79-3 

1 36*22 

371.6 

359.1 

36?.  8 

366.0 

366.5 

371.9 

372.8 

372.4 

372.4 

75.0 

291*31 

369.5 

356.7 

360.1 

363.9 

366.5 

369.5 

370.6 

371.2 

370.2 

Crawford  Ldg. 

72.9 

393*00 

360.3 

355.7 

359*3 

363.0 

365.7 

368.3 

369.6 

370.3 

369.2 

69.2 

366.2 

355.1 

358.0 

361.7 

364.5 

367.2 

*68.2 

369.0 

367.7 

Moccasin  Springs 

66.3 

361*. 6 

352.0 

355.1 

358.7 

361.1 

363.9 

365.0 

366.0 

364.7 

61.3 

362.1* 

350.3 

353.5 

357.0 

359.9 

362.5 

363.5 

361.3 

363.1 

Devils  I.} land 

57.3 

537*77 

360.3 

31*0. T 

352.0 

355.6 

358.1 

360.7 

362.0 

363.1 

361.0 

54.0 

158.3 

316.5 

3L9.6 

353.9 

355.7 

358.7 

360.1 

361.9 

359.1 

Cape  Girardeau 

52.1 

356.1* 

344  .2 

3U7.2 

150.8 

353.2 

355.6 

357.6 

360.1 

356.8 

49.6 

353.8 

31*2.5 

3L*  .9 

349.9 

352.3 

354.7 

356.6 

359-7 

355.4 

Grays  Point 

46.3 

1*82*91 

350.1* 

339.8 

31*2.7 

116.0 

317.8 

350.1 

352.1 

356.9 

351.6 

Thebes 

1*3.7 

338.3 

310.8 

343.7 

345.2 

346.7 

340.4 

351.3 

348.0 

Counterfeit  Rock 

*•2.3 

.337.6 

310. 1 

342.7 

311.1 

345.5 

346.8 

319.1 

346.4 

Commerce 

39.3 

336.1 

338. 3 

340.9 

312.0 

313.1 

343.9 

345.8 

313.9 

Power j Island 

35.2 

333.1 

535.5 

338.6 

339.9 

340.7 

341.5 

343.6 

311.6 

Price  I<dg. 

30.0 

330.6 

33?. 6 

335.4 

337.0 

138.2 

339.1 

341.8 

310.0 

Thompson  ldg. 

20.2 

326.5 

329-3 

333.2 

335.2 

336.7 

336.1 

340.7 

338.7 

Reechridge 

13.2 

325.3 

328.7 

3.32.9 

335.0 

336.4 

337.9 

340.6 

338.5 

Birds  Point 

2.0 

321.7 

325.1 

329.7 

331.5 

332.4 

333.1 

335.1 

334.3 

Wickliffe 

-2.0 

319.5 

323.2 

327.2 

328.6 

329.1 

329.5 

330.0 

330.0 

Illinois  River* 

Meredosia 

71.1 

290*00 

»*51.2 

1*35.7 

1*37.7 

440.2 

441.9 

443.8 

445.2 

150. 1 

152.5 

446.6 

McGee  "r . Levee 

70.0 



1*37.9 

440.0 

441.6 

113.9 

445.1 

150. 0 

452.6 

446.3 

69.0 

1*31*. 6 

136.9 

119.8 

441.4 

113.5 

444.5 

119.5 

452.5 

446.1 

60.0 

131.9 

436.9 

119.7 

441.3 

113. 1 

444.2 

449.1 

152.1 

446.0 

67.3 

500*00 

»*51.0 

1*35.1 

137.0 

139.6 

441.2 

443.2 

444.4 

449.0 

452.2 

446.0 

Valley  City  Levee 

66.0 

1*50.6 

— 

137.0 

439.5 

111.1 

443.1 

444.5 

440.9 

151.6 

446.0 

65.4 

63*.  7 

436.7 

139.? 

111.1 

113.1 

4*.4.5 

118.9 

151.5 

446.0 

65.0 

131.7 

436.6 

119.0 

441.0 

113.1 

444.5 

448.9 

451.3 

446.0 

61*.  o 

131.7 

436.6 

139.3 

lll.O 

113. 0 

444.5 

448.9 

451.1 

446.0 

Scott  County  Levee 

63.0 

252*00 

1*50.1* 

~ 

.. 

111.0 

443.0 

444.5 

448.6 

150.8 

446.0 

62. c 

__ 

436.1 

139.1 

110.7 

113.0 

444.4 

448.5 

150.7 

446.0 

Valley  City 

61.6 

I*3l«  . 1* 

136. 1 

439.0 

111.0 

113.0 

444.3 

448.4 

150.7 

446.0 

61.0 

436.1 

430.9 

110.7 

442.9 

444.3 

448.3 

150. 5 

446.0 

60.0 

1*33.0 

136. 0 

138.7 

440.5 

442.8 

444.2 

448.2 

150.3 

446.0 

59.0 

*33.6 

135.8 

138.5 

440.5 

442.8 

444.2 

448.1 

450.1 

446.0 

58.0 

.. 

415.5 

430.3 

440.4 

442.8 

444.2 

448.0 

150.0 

446.0 

57.0 

565*00 

449.2 

133. 1 

115-1 

ns.? 

440.3 

442. 0 

444.2 

447.0 

449.8 

115.9 

(Continued) 


♦ '.mly  Mississippi  River  elevations  repreaent  appropriate  frequency  with  additional  levees  installed.  Illinois  and  Missouri  River 
flows  are  those  required  to  maintain  correct  flow  frequency  relationship  on  t.he  Mississippi  Fiver;  hence,  elevations  on  Illinois 
and  Missouri  River  elevations  are  backwater  elevations. 
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Table  4 (Concluded) 


Water  Surface  El.  ft  as  I 


River 

Levee 

Levee 

Test  9 

Test  10 

Test  11 

Test  12 

Test  13 

Test  14 

Test  15 

Test  16 

Test  i7 

Station 

Mile 

Station 

El 

5 yr 

10  yr 

25  yr 

50  vr 

100  yr 

200  yr 

Ag  Design 

Urb  Design 

500  yr 

Illioois  Rivers  (Continued) 

Big  Swan  Levee 

56.0 







.. 

__ 









Florence 

56.0 

301*00 

U9-1 

1*1*3. 3 

435.5 

438.4 

440.6 

442.8 

444.4 

447.8 

449.7 

44s. 9 

55.0 

1*32.8 

k35.k 

438.4 

440.3 

442.7 

444.3 

447.4 

449.6 

445.9 

54.0 

•*32.5 

435.2 

438.3 

fck0.2 

442.7 

444.3 

447.4 

449.6 

445.3 

53.0 

1*32.1* 

435.0 

438.2 

440.1 

442.6 

444.3 

447.3 

449.5 

445.9 

5?.0 

500*00 

1*32.2 

434.8 

k38.1 

440.1 

442.6 

>*44.3 

447.3 

449.5 

445.9 

51.0 

553*00 

440.0 

1*32.1 

434.6 

M8.0 

kkO.O 

442.5 

444.3 

447.2 

449.4 

445.9 

Hlllviev  Levee 

50.0 

155*00 

447.8 

1*32.2 

434.6 

k37.9 

440.2 

442.5 

444.5 

447.0 

449.3 

445.8 

49.0 

1*31.7 

4 34 .2 

437.4 

k39.7 

442.5 

444.1 

446.2 

448.4 

44'..  7 

18.0 

1*31.5 

434.1 

437.3 

439.6 

442.4 

444.0 

446.2 

448.4 

44  ‘ .7 

47.0 

U31.3 

434.0 

437.2 

kJ9.6 

442.4 

444. C 

446.1 

448.4 

445.7 

46.0 

380*00 

1*31.1 

434.0 

k37.1 

439.5 

442.3 

444.0 

446.0 

448.4 

4*5.6 

45.0 

431.0 

433-9 

437.1 

439.5 

442.3 

444.0 

446.0 

446.4 

445.6 

44. o 

446.7 

1*30.8 

433.9 

437.0 

kJ9.k 

442.3 

444.0 

kk5-9 

448.4 

445.6 

Pearl 

1*3.2 

525*00 

1*31 . 3 

k33.9 

437.1 

439.7 

442.3 

444.1 

kk5.7 

448.3 

44s. 6 

Hart well  Levee 

1*3.0 

180*00 

446.6 

1*30.5 

433.6 

436.8 

439.5 

442.2 

443.9 

445.6 

448.2 



1*2.0 

<*30.8 

413.6 

436.6 

M9.k 

442.1 

443.9 

kM.5 

448.2 

445.6 

41.0 

4 30.7 

4 33.5 

kj 8.5 

439.4 

442.0 

443.8 

445.4 

44e.2 

445.6 

uo.o 

430.3 

k33.k 

436.5 

439.3 

442.0 

443.8 

kM.S 

448.2 

445.6 

39.0 

1*30.2 

433.2 

416.4 

M9.3 

441.9 

443.7 

U5.I 

448.2 

445.6 

36.  i 

1*  37*00 

1*1*6. 0 

430.4 

433.2 

436.4 

439.2 

441.8 

443.7 

445.0 

448.2 

445.6 

Reach  Levee 

37.0 

336*00 

445. 8 

430.0 

•*33.0 

436.5 

439.1 

441.8 

443.7 

444.6 

448.1 

445.6 

36.0 

429.9 

432.9 

436.4 

410.0 

«*41.8 

443.7 

444.6 

448.1 

445.6 

35.0 

429.9 

4iP.8 

kj6.3 

438.9 

kkl.T 

443.6 

444.6 

448.0 

*45.6 

31*.  0 

kr9.8 

4 12.7 

436.2 

438.8 

441.6 

443.6 

444.5 

448.0 

445. s 

33.0 

56?*00 

1*1*5. 3 

Mo.  8 

M2. 6 

436.1 

438.7 

kkl.5 

443.6 

444.5 

447.9 

445.5 

Eldred  Levee 

32.0 

268*00 

445.2 

429.7 

M2.6 

436.0 

438.5 

kkl.3 

443.4 

444.0 

447.2 

445.4 

leaps vi lie 

31.5 

429.8 

432.7 

435.9 

438.8 

kkl.3 

443. u 

443.8 

UT.? 

445.4 

31.0 

429.7 

4 32.5 

435.9 

418.5 

441.2 

443.3 

443.8 

kkT.J 

445.4 

30.0 

429.5 

4.32.4 

435-8 

438.5 

441.2 

Uk3.2 

443.7 

kkT.l 

445.3 

29.0 

— 

— 

— 

— 



— 



kM-3 

28.0 

429.2 

432.2 

435.6 

438.5 

kkl.2 

kM.l 

443.6 

446.9 

kks.E 

2~.0 

429.1 

4.32.1 

435.6 

438.4 

kkl.2 

443.3 

443.5 

446.8 

445.2 

26.0 

429.0 

432.1 

43*>.5 

438.4 

kkl.J 

443.0 

443.4 

446.8 

445.1 

25.0 

428.9 

4 32.0 

435.4 

438.  1 

kkl.2 

443.0 

441.3 

446.7 

kM.l 

24.0 

700*00 

444.1 

428.8 

432.0 

435.3 

438.3 

441.1 

441.0 

443.2 

*46.6 

kM.l 

But wood  Levee 

23.0 

175*00 

uu.o 

428.4 

4-1.2 

435.2 

k3S.O 

440.9 

441.0 

4*2.6 

446. 5 

44s. 1 

22.0 

426.5 

kjl.fc 

43s. 2 

437.9 

440.9 

kkj.0 

442.5 

446.4 

445.1 

Hardin 

21.6 

428.8 

431.7 

435.2 

438.1 

440.6 

U3.0 

442.5 

446.5 

44s. 4 

21.0 

428.7 

ku.7 

435.2 

437.8 

440.7 

kk2.9 

442.4 

446.5 

445.1 

20.0 

428.4 

431.5 

Mk.9 

437.7 

440.7 

kk2.9 

442.4 

446.5 

kk',.l 

19.0 

428.2 

kjl.k 

434.8 

437.7 

440.6 

442.9 

**2.3 

446.5 

445.1 

10.0 

428.1 

431.3 

4 34.8 

437.7 

440.6 

kk2.9 

442.3 

446.5 

445.1 

17.0 

4?8  .0 

4.1.2 

434.8 

437.7 

440.6 

442.0 

442.3 

*46.5 

445.1 

16.0 

428.0 

4-1.1 

434.8 

437.7 

440.6 

442.9 

442.2 

446.5 

445.1 

15.3 

*n*oo 

443.5 

428.0 

431.1 

414.8 

437.7 

440.6 

fck2.9 

442.2 

446.4 

445.1 

10.0 

427.8 

Ml.O 

414.6 

k37.6 

440.5 

442.9 

442.1 

446.2 

445.1 

1.3 

427.5 

430.7 

434.5 

k37.6 

440.4 

*•42.9 

442.0 

446.1 

445.1 

0 

427.3 

MO.k 

434.1 

437.4 

440.4 

442.9 

441.8 

*46.1 

445.1 

Missouri 

River* 

St.  Charles 

28.4 

ki»6. 8 

444.1 

446.7 

449.1 

450.4 

451.3 

452.4 

452.4 

k53.6 

453.4 

25.0 

1*1*8. 6 

439.9 

442.5 

445.1 

kk7.1 

448.3 

449.2 

449.5 

450.3 

450.2 

lv>.0 

1*1*3. 8 

434.8 

437.8 

440.4 

441.9 

443.0 

444.4 

444.0 

446.3 

445.4 

Halls  Perry 

17..' 

it  1*0.0 

433.7 

436.5 

439.5 

441.0 

kk2.3 

443.7 

443.2 

kk  5.9 

44*. 9 

12.3 

1*38.0 

430.9 

434.1 

436.9 

438.5 

440.0 

441.6 

441.0 

4*4.4 

443.3 

Bellefontalne 

8., 

1*31.0 

428.2 

431.0 

433.7 

435.5 

437.5 

439.7 

439.1 

443.3 

442.1 

5.0 

M3. 9 

425.5 

428.6 

431.9 

434.4 

437.3 

439.7 

k39.1 

443.0 

441.9 

• Only  Mississippi  River  elevation*  represent  appropriate  frequency  with  additional  levees  Installed.  Illinois  and  Missouri  River 
flov  are  those  required  *o  aaintain  correct  floe  frequency  relationship  on  the  Mississippi  River;  hence,  elevations  on  Illinois 
and  Missouri  River  elevations  are  backwater  elevations. 
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Water  Surface  Elevation.  Mississippi  River  Flew  line  - Authorised  Levees* 


Station 

River 

Mile** 

Levee 

Station 

Levee 

Elt 

rriRBH 

Test  18 
25  yr 

Teat  19 
50  yr 

Test  20 
100  yr 

Teat  21 
200  yr 

Test  22 
Ag  Design 

Test  ?i 
Urb  Det.  i tT 

Mississippi  Fiver* 

St.  Louis 

179.6 

621.0 

626.3 

627.0 

627.7 

427.1 

631.0 

Engineer  Depot 

176.8 

618.9 

622.3 

424.8 

425.4 

424.6 

628.1 

Missouri  Pacific  Elevator 

172.6 

616.0 

618.9 

621.3 

421.3 

420.5 

623.3 

•Jefferson  Barracks 

169.3 

1*15.2 

618.3 

620.7 

620.5 

419.8 

622.8 

162.9 

305*71 

617.5 

613.6 

616.9 

619.3 

4l8.8 

618.1 

621.1 

Waters  Point 

158. 5 

563*57 

615.6 

610.6 

*13.  3 

615.9 

615.6 

414.4 

617.7 

156.0 

330*00 

UlU.2 

•’.06.8 

611.5 

414.4 

413.6 

413-1 

615.6 

151.1. 

U12.2 

606. 9 

609.8 

412.3 

611.3 

610.6 

613.6 

Selma 

H»5.7 

863.30 

609.5 

603.8 

1*06.8 

609.6 

608.9 

407.8 

611 . 3 

11*1.0 

607.5 

1*00.7 

603.6 

606.3 

405.9 

405.1 

408.6 

Brlckeys  Ldg. 

136.0 

219*26 

1*05.2 

395.0 

600.7 

603.6 

603.0 

602.6 

606.0 

130.3 

602.6 

396.8 

397.8 

400.2 

399-0 

398.7 

602.5 

Little  Rock  Ldg. 

125.5 

366.16 

399.5 

391.1 

39  3.6 

396.2 

396.6 

393.  3 

396.6 

Ste.  Genevieve  Levee 

122.8 

Levee 

390.  3 

393.0 

395.4 

397.8 

392.7 

395.8 

121.8 

not 

390.1 

•92.8 

395.1 

393.6 

392.5 

395.7 

120.9 

installed 

389.  T 

392.7 

394.8 

39  3.? 

392.2 

395-5 

120. 1 

389.5 

392.6 

396.6 

392.9 

391.8 

395-3 

119.1 

389.1 

392.0 

396.3 

392.7 

391.6 

395.0 

East  Kaakaskla 

116. 2 

387.8 

391.1 

393.5 

391.5 

390.3 

393-9 

Kajkaskia  Is.  Levee 

115.  3 

10*00 

393-5 

387.5 

m.  0 

393.3 

391.3 

389.9 

393.6 

116.3 

56*00 

393-2 

387 .2 

390.7 

393.2 

391.0 

389.6 

393-5 

113.3 

105*00 

392  7 

386.8 

390.6 

392.9 

390.7 

389.5 

393.6 

112.1 

176.00 

391.8 

386.6 

390.  3 

392.6 

390.6 

789.6 

393.2 

216*00 

391.5 

387.0 

390.6 

392.6 

390.1 

389.2 

392.9 

239*00 

391.2 

387.6 

390.9 

392.8 

390.7 

389.6 

393.1 

295*00 

391*0 

367.8 

?91.2 

393.2 

390.8 

389.8 

393.1 

339*70 

391.0 

386.1 

391.2 

39  3.2 

390.9 

389.9 

393.1 

385*50 

391.2 

?88.0 

391.  3 

393.2 

390.9 

390.0 

393.2 

St.  Mary 

636*50 

391.5 

788.0 

391.6 

393.2 

391.0 

390.0 

393.4 

685*00 

392.0 

388.1 

391.6 

393.  3 

391.2 

390.1 

393.8 

562.20 

393.0 

<88.3 

391.6 

793.6 

301.8 

390.7 

394.2 

589*00 

393.6 

388.5 

392.0 

393.8 

392.0 

390.9 

394.5 

6 1*1*  *oo 

39  3 5 

388.9 

392.1 

396.2 

392.4 

391.2 

396.9 

706.00 

393.5 

389.0 

392.2 

396.1 

392.5 

391.1 

394.7 

755*20 

393.5 

388.8 

391.9 

394.0 

392.0 

391.1 

396.6 

Chester 

109-5 

251*78 

390.0 

383.5 

386.7 

389.3 

387.3 

386.3 

369.6 

105.1 

387.6 

381.5 

386.5 

387.3 

385.5 

386.6 

387.8 

Bishop  Ldg. 

100.8 

730*52 

385.6 

379.  3 

382.3 

385.6 

383.2 

382.6 

385.5 

97.6 

383.6 

378.2 

381.5 

386.7 

382.3 

381 . 3 

386.9 

Red  Rook  Ldg. 

94.1 

300*00 

381.7 

376.8 

379.9 

383.0 

381.0 

3«0.0 

383.5 

90.6 

379.5 

476.8 

378.1 

381.2 

378.6 

377.6 

380.5 

Cissberland  Rock3 

87.0 

656*36 

377.2 

372.1 

374.9 

378.0 

375.7 

374.7 

377.7 

86.0 

376.6 

371.3 

376.1 

377.3 

375.1 

376.3 

376.8 

Grand  Tower 

81.9 

369.3 

372.3 

375-3 

373.0 

372.2 

375.3 

79.3 

136*22 

371.6 

366.0 

368.5 

371.9 

370.0 

369.4 

372.3 

75.0 

291*31 

369.5 

363.9 

366.5 

369.5 

367.7 

366.8 

370.1 

Crawford  Ldg. 

7?. 9 

393*00 

368.3 

363.0 

365.7 

368.3 

366.8 

366.1 

369.2 

69.2 

366.2 

i6l.7 

366.5 

367.2 

365.9 

365.1 

<68.0 

Moccasin  Springs 

66.3 

366.6 

358.  T 

361.6 

363.9 

362.8 

361.9 

365.0 

61.3 

362.1* 

357.0 

359.9 

362.5 

361.7 

360. 8 

363.8 

Devils  Island 

57.3 

537*77 

360.3 

355.6 

358.1 

360.7 

360.1 

359.6 

362.5 

56.8 

358.3 

353.9 

355.7 

358.7 

358.8 

357.7 

361.7 

Cape  Girardeau 

52.1 

356.6 

350.8 

353.2 

355.6 

357.2 

356.6 

360.2 

69.6 

353.8 

369.9 

352.3 

354.7 

356.6 

355.7 

360.0 

Grays  Point 

1*6.  3 

682*91 

350.6 

366.0 

347.8 

350.1 

352.3 

352.8 

356.7 

Thebes 

1*3.7 

3U3.7 

3l*5.2 

366.  T 

348.4 

351.3 

368. 0 

♦ Authorized  levees  with  Kaakaskla  Island  levee  Installed  to  existing  authorized  a]  tgnment  with  sane  degree  of  protection 
as  otner  Federal  levees  In  the  area. 

*#  Distance  above  south  of  Ohio  River. 

♦ Elevation  In  feet  mean  sea  level. 

♦♦  Tests  conducted  In  St.  Loul«-to-Wlekllffe  Reach  but  Stages  in  Thebes-to-Wlckli ffe  Reach  were  the  sane  as  for  tests  11-16 
( Table  4). 

♦ Leve»-i  were  crevaased  when  overtapped. 


River  Levee 
Kile*  3tatlon 


Levee 


Teet  2> 


Teat  31 


Teet  3 2 


Meter  Surface  El.  ft  —It 

*»  Teet  26  Teet  27  Teet  2 8 Teet  29  Teat  30 

Pw  5 rr  10  *r  2$  yr  ?0  TT  100  yr  200  yr  Ag  Oealgn  Mod  Ag  Design  300  yr 

Mississippi  Rlver»t 


LAO  22L 

301.1 

*65.1 

*67.0 

*69.0 

*70.* 

*72.0 

*73.* 

*71.6 



*75.* 

296.0 

*61.1 

*63.5 

*65.3 

*66.8 

*68.5 

*69.8 

*67.8 



*71.8 

Mundy ' s Ldg. 

293.0 

52*00 

*>68.0 

*59.* 

*60.9 

*62.8 

*6*. 2 

*65.9 

*67.* 

*65-7 



*69.3 

Area  12  Levee 

292.3 

U68.0 

— 

*61.3 

*63.1 

*6*.  0 

*65.7 

*67.2 

*65.5 



*69.3 

291.6 

*67. 5 

— 

*60.7 

*62.6 

*63.6 

*65.2 

*66.7 

*65.0 



*68.8 

291.0 

*67.2 

— 

*59.8 

*61.6 

*63.3 

*6*.  8 

*66.  t 

*6*. 6 



*68.3 

290.2 

*66.8 

— 

*59.0 

*61.2 

*62.8 

*6*.  5 

*65.8 

*6*.  2 



*67.7 

289.1 

*>66.6 

— 

*58.9 

*61.2 

*62.2 

*63.9 

*65.* 

*63.5 

— 

*67.7 

288.3 

307*00 

*66. 5 

— 

— 

*60.9 

*61.9 

*63.7 

*65.0 

*63.0 

— 

*67.3 

285.5 

*56.0 

*57.6 

*59.7 

*60.9 

*62.7 

*6*.  1 

*62.3 



*66.? 

Louisiana 

282.1 

*5*.l 

*55.9 

*57.8 

*59.2 

*60.5 

*61.8 

*60.* 

— 

*63.9 

278.0 

*52.0 

*53.5 

*55.7 

*56.9 

*58.3 

*59.9 

*58.* 

— 

*61.3 

LAO  2*U 

273.5 

**9.8 

*51.* 

*53.* 

*5*.  6 

*56.1 

*57.* 

*56.0 

— 

*59.1 

Area  10  Levee 

273.0 

**8.7 

*50.* 

*52.3 

*53.6 

*55.5 

*56.8 

*55.* 

— 

*58.7 

272.0 

*59.0 

**8.1 

*‘•0.0 

*51.9 

*53.2 

*55.1 

*56.* 

*5*.  9 

— 

*58.2 

271.0 

100*00 

*58.3 

**7.9 

U9.6 

*51.6 

*52.6 

*5*.  7 

*56.0 

*5*.  3 

— 

*57.8 

270.0 

*58.0 

**7.5 

**9.1 

*51.2 

*52.* 

*5*.* 

*55.5 

*53.8 

— 

*57.* 

269.0 

*57.6 

**7.0 

**8.8 

*50.8 

*52.0 

*5*.0 

*55.2 

*53.6 

— 

*57.0 

268.0 

282*00 

*57.2 

**6.7 

**8.* 

*50.* 

*51.8 

*53.6 

*5*.  8 

*53.2 

— 

*56.7 

266.9 

*56.8 

**5.8 

**7.9 

**9.9 

*51.* 

*53.3 

*5*. 6 

*52.9 

— 

*56.3 

265.8 

*56.* 

**5.* 

**7.5 

**9-7 

*51.2 

*53.2 

*5*.l 

*52.8 



*56.3 

Rip  Rap  Ldg. 

265.0 

**5.* 

**7.3 

**9.* 

*50.9 

*52.6 

*5*.0 

*52.7 

— 

*55.9 

Area  8 Levee 

260.7 

298*00 

*5*.* 

**3.9 

**5.6 

**7.8 

**9.* 

*51.3 

*52.5 

*51.0 

— 

*5*.  7 

Moaier 

260.3 

**3.6 

**5.* 

**7.7 

**9.0 

*50.8 

*52.3 

*51.0 



*5*. 2 

260.1 

*5*.0 

**3.6 

**5.5 

**7.7 

**8.9 

*50.9 

*52.2 

*51.8 

— 

*5*.0 

259.2 

*53.6 

**3.0 

***.7 

**7.0 

**8.* 

*50.3 

*51.7 

*50.2 

— 

*53.6 

Hamburg 

258.5 

**2.2 

***.2 

**6.7 

**8.l 

**9.6 

*51.* 

**9.8 



*53.3 

258.2 

*53.2 

**2.6 

***.1 

**6.5 

**7.8 

**9.8 

*51.1 

**9.7 

— 

*53.1 

257.6 

*53.0 

**2.5 

**3.9 

**6.2 

**7.7 

**9.6 

*51.0 

**9.6 

— 

*52-9 

256.3 

*52.6 

**2.1 

**3.5 

**5.8 

**7.5 

**9-3 

*50.6 

**9.2 

— 

*52.6 

255.6 

*52.* 

**1.9 

44*3.3 

**5.6 

**7.2 

**9.0 

*50.2 

**8.9 

— 

*52.3 

255.0 

*52.3 

**1.* 

**2.9 

**5.* 

**6.8 

**8.9 

**9-9 

**8.9 

— 

*52.1 

25*.* 

*52.7 

**0.9 

**2.6 

**5.2 

**6.8 

**8.7 

**9.6 

**8.7 

— 

*51.8 

253.5 

*51.7 

**0.5 

**2.1 

***.8 

**6.2 

**7.9 

**9.2 

**8.4 

— 

*51.3 

253.0 

*51.3 

**0.1 

**1.9 

***.5 

**6.2 

**8.2 

**9.0 

**8.2 

— 

*51.1 

252.li 

*51.0 

*39.8 

**1.* 

***.2 

**5.8 

**8.0 

**8.8 

**8.0 

— 

*50.8 

251.8 

*50.9 

*39.* 

**1.2 

***.0 

**5.6 

**7.6 

**8.6 

**7.8 

— 

*50.7 

251.3 

822*00 

*50.8 

*39-1 

**1.0 

**3.7 

**5.2 

**7.* 

**8.* 

**7.7 

— 

*50.1 

Sterling  Ldg. 

250.8 

**9.0 

*39.3 

**0.7 

**3.2 

**5.1 

**7.0 

**8.3 

**7.6 

— 

*50.1 

2 47.8 

*38.5 

*39.9 

**2.7 

***.6 

**6.5 

**7.5 

**6.7 

— 

**9.8 

2L5.O 

**3.0 

*37.1 

*38.8 

**1.7 

***.0 

**5.6 

**7.0 

**6.3 

— 

**9.* 

L*r  25U 

2*41.5 

**2.0 

*3*. 7 

*37.0 

**0.0 

**2.6 

***.7 

**6.2 

**5.6 

— 

**8.7 

237.9 

*33.3 

*35.7 

*38.8 

**1.7 

***.0 

**5.7 

**5.0 

— 

**8.5 

23*4.0 

*32-* 

*35.3 

*38.1 

**1.3 

**3.* 

**5.1 

***.7 

— 

**8.1 

Olson's  Ldg. 

228.3 

*30.2 

*33.6 

*36.3 

*39.7 

**2.* 

***.6 

*** . 0 

— 

**7.2 

22*4.3 

*29.7 

*?2.«5 

*35.9 

*39.0 

**2.0 

***.0 

**3.2 

— 

**6.7 

Grafton 

218.0 

*27.* 

*30.* 

*3*. 2 

*37.6 

**0.* 

**2.8 

**1.9 

— 

**5.2 

21*i.O 

*26.* 

*29.3 

*32.9 

*36.0 

*39.2 

**1.8 

**0.7 

— 

***.3 

210.0 

*25.3 

*28.3 

*32.1 

*35.5 

*38.6 

**1.2 

**0.0 

— 

**3.5 

207.0 

*2*.  7 

*27.8 

*31.5 

*35.0 

*38.0 

**0.7 

*39.6 

— 

**3.0 

LAO  26U 

203.0 

*2* . 1 

*27.* 

*31.0 

*3*. 6 

*37.3 

*39.6 

*39-0 

— 

**2.2 

199.2 

*23.0 

*36.5 

*30.7 

*3*. 2 

*36.9 

*39.* 

*38.5 

— 

**1.8 

Hartford 

196.8 

*22.* 

*26.0 

*30.5 

*33.9 

*36.6 

*38.8 

*38.2 

— 

**1.5 

Columbia  Bottom  Levee 

*4.8 

6*00 

Levee 

— 

— 

*32-5 

*3*.  7 

*37.6 

*39.7 

*38.7 

— 

**2.2 

26*00 

in  to 

— 

*32.* 

*3*. 7 

*37.7 

*39.7 

*38.7 

— 

hk2.l 

*4.2 

146*00 

confining 

— 

*25.8 

*31.8 

*3*.  5 

*37.5 

*39.* 

*38.6 

— 

**1.9 

66*00 

grade 

~ 

*25.8 

*30.9 

*33.9 

*36.7 

*39-0 

*38.0 

— 

**1.U 

86*00 

— 

*25.8 

*30.5 

*33.5 

*36.5 

*38.8 

*37.7 

— 

**1.* 

106*00 

— 

*25.6 

*30.2 

*33.2 

*36.3 

*38.6 

*37.5 

— 

**1.0 

126*00 

— 

*25.2 

*29.9 

*32.2 

*35.7 

*38.1 

*37.0 

— 

**0.6 

1*46*00 

— 

*2*.  8 

*29.2 

*31.2 

*35.0 

*37.1 

*36.0 

— 

*39-5 

166*00 

— 



*27.8 

*30.* 

*33.8 

*36.1 

*35.0 

— 

*38.7 

186*00 

— 

*22.8 

*27.6 

*31.0 

*3*.0 

*36.1 

*35.0 

— 

*38.* 

195.0 

206*00 

— 

*22.8 

*27.6 

*31.2 

*3*.0 

*36.2 

*35.5 

— 

*36.7 

226*00 

— 

*22.8 

*27.6 

*31.2 

*3*.0 

*36.6 

*36.0 

— 

*39.* 

? 1*6*00 

— 

*22.8 

*27.6 

*31.2 

*3*.0 

*37.0 

*36.1 

— 

*39.* 

266*00 

— 

*22.8 

*27.6 

*31.3 

*3*. 2 

*31.1 

*36.1 

— 

*39.5 

286*00 

— 

— 

*27.6 

*31.* 

*3*.* 

*37.2 

*36.1 

— 

*39-8 

19k.  0 

*19.7 

*23.7 

*28.7 

*31.9 

*35.1 

*37.6 

*36.7 

— 

**0.1 

Chain  of  Rocks 

190.  *4 

*18.5 

*22.  3 

*26.6 

*30.* 

*33.3 

*35.7 

*35.0 

" 

*38.* 

Illinois  River** 

Meredosla 

71.1 

290*00 

*51.2 

*39.5 

**1.6 

***.2 

**6.6 

**8.6 

*50.6 

**8.7 

**8.0 

*51.8 

McGee  Cr.  Levee 

70.0 

*39.3 

**1.6 

**3.8 

**6.3 

**8.3 

*50.* 

**8.6 

**7.9 

*51.5 

69.0 

*39.0 

**1.2 

**3.7 

**6.0 

**8.0 

*50.2 

**8.3 

**7.6 

*51.3 

68.0 

*38.9 

**0.9 

**3.6 

**5.8 

**7.7 

**9.9 

**8.1 

**7.* 

*51.0 

67.3 

500*00 

*51.0 

*38.8 

**0.8 

**3.5 

**5.7 

**7.5 

**9.8 

**8.0 

**7.2 

*50.8 

Valley  City  Levee 

66.0 

*50.6 

*38.5 

**0.6 

**3.3 

**5.5 

**7.  * 

**9.* 

**7.8 

**7.1 

*50.6 

65.1* 

*38.5 

*40.6 

**3.3 

**5.* 

**7.* 

**9.3 

**7.8 

**7.0 

*50.5 

65.0 

*38.* 

**0.6 

**3.2 

**5.* 

**7.* 

**9-2 

**7.8 

**7.0 

*50.* 

6*4.0 

*38.* 

**0.5 

**3.1 

**5.* 

**?.* 

**9.1 

**7.8 

**6.9 

*50.3 

Scott  County  Levee 

63.0 

252*00 

*50.* 

— 

*40.* 

**3.0 

**5.3 

**7.* 

**9.0 

**7.7 

**6.8 

*50.1 

62.0 

*38.2 

**0.  3 

**3.0 

**5.2 

**7.3 

**8.9 

**7.6 

**6.7 

**9.9 

Valley  City 

61.6 

*38.1 

**0.2 

**3.0 

**5.1 

**7.2 

**8.8 

**7.5 

**6.6 

**9.9 

61.0 

*38.0 

*39.9 

**2.8 

***.9 

**7.0 

**8.7 

**7.* 

**6.5 

**9-8 

60.0 

*37.6 

*39.7 

**2.6 

***.6 

**6.7 

**8.6 

**7.2 

**6.3 

**9.6 

( Cont 1 nued ) 


* Mlealealppl  River,  dletence  above  south  of  Ohio  River;  Illlnole  end  Mleeourl  Rivera,  dletence  above  south. 

••  Elevation  In  feet  eean  aea  level. 

♦ *o  leveee  were  crevaaaed. 

♦♦  Only  Illlnole  River  elevations  represent  appropriate  frequency  vlth  authorised  leveee  lnetalled.  Mlealealppl  and  Mleeourl  River  flove 
are  those  required  to  give  correct  elevations  at  south  of  Illlnole  River;  hence,  Mlealealppl  upetreas  of  south  of  Illlnole  River  and 
Mleeourl  River  elevatlone  are  beckvater  elevations. 


Table  6 (Concluded) 


Water  Surface  El  * ft  at»l 


Hirer 

Leree 

Leree 

Test  24 

Test  25 

irTEvl 

Test  27 

Test  2 8 

Tea--  29 

Teat  30 

Test  31 

Test  32 

»»»“ 

- HU*- 

St at loo 

El 

. -5  YT 

AO  rr 

*5  rr 

50  yr 

100  yr 

200  yr 

Ait  Oeslitn 

500  yr 

Illinois  Rlrertt 

l Cont lnued ) 

Valley  City 

59-0 

437.4 

439.5 

442.4 

444.5 

446.5 

448.4 

447.1 

446.1 

449.4 

(Continued) 

58.0 

*37.2 

439  . 3 

442.  3 

44lt . 4 

4U6.4 

448.3 

447.0 

446.0 

449.3 

57.0 

565*00 

449.2 

437.0 

*39.? 

442.2 

444.3 

446.4 

448.2 

447.0 

446.0 

449.2 

Big  Swan  Leree 

56.0 



— 

— 













no  reace 

56.0 

301*00 

**9.1 

4 37.0 

*39.? 

442.2 

444.3 

446.4 

448.2 

447.0 

445.9 

^49.2 

55.0 

436.7 

438.9 

441.8 

444.1 

446.3 

447.9 

447.0 

445.8 

449.0 

5k.O 

436  .5 

438.7 

441.6 

444.0 

446. 2 

447.7 

447.0 

445.6 

446.8 

53.0 

436.1 

438.5 

441.5 

443.8 

445.9 

447.6 

446.9 

445.5 

448.7 

52.0 

500*00 

*35-9 

438.2 

441.3 

**3.7 

445.7 

447.5 

446.9 

445.4 

448.6 

51.0 

553*00 

448.0 

435-7 

438.0 

441.2 

443.6 

4US.6 

447.3 

446.8 

445.1 

448.5 

Hillrlev  Leree 

50.0 

155*00 

447.8 

*35-3 

*37.7 

440.9 

443.2 

445.6 

447.2 

446.6 

444.8 

448.3 

49.0 

*3*. 9 

437.4 

440.4 

443.0 

445.3 

446.8 

446.2 

444.5 

448.0 

48.0 

434.7 

436.9 

44C.  0 

442.6 

444.9 

446.6 

446.0 

444.3 

447.8 

47.0 

*3*. 5 

*36.7 

439.8 

442.3 

444.6 

446.4 

445.9 

444.2 

447.6 

46.0 

380*00 

4 34.  3 

436.0 

439.8 

44 2.2 

444.5 

446.3 

445.8 

444.1 

447.6 

45.0 

434.2 

436.6 

439.8 

442.2 

444.4 

446.2 

445.8 

444.0 

**5.5 

44.0 

446.7 

4 34.2 

436.6 

439.8 

442.2 

444.4 

446.1 

**5.7 

443.8 

447.5 

Pearl 

43.2 

525*00 

434.3 

436.7 

439-8 

442.1 

444.4 

4*6. 1 

445.6 

44?.7 

447.5 

Hartwell  Leree 

43.0 

180*00 

446.o 

4»4.2 

436.6 

*39.7 

442.0 

444.3 

446.1 

445.4 

443.7 

— 

42.0 

433.8 

*36.  3 

439.3 

441.7 

444.2 

446.0 

445.2 

443.6 

447.4 

41.0 

433.6 

436-.  0 

4 39.0 

441.4 

444.0 

445.9 

445.1 

44?.  4 

*47.  3 

40.0 

433.3 

*35.7 

438.7 

441.3 

*43.9 

445.9 

445.0 

44?.  3 

447.2 

39.0 

433.0 

*35.6 

438.4 

441.2 

44  3.7 

445.6 

444.8 

443.2 

447.2 

38.1 

437*00 

446.  C 

433.0 

*35.5 

4 38.3 

441.1 

443.6 

445.8 

444.6 

447.0 

447.2 

Keach  Levee 

37.0 

336*00 

445.8 

432.8 

435.4 

438.2 

441.0 

443.5 

445.7 

444.6 

442.7 

447.1 

36.0 

4 32.5 

435.2 

438.1 

440.9 

443.4 

445.4 

444.5 

442.5 

447.0 

35.0 

432.4 

435.1 

438.0 

4i<0. 8 

443.1 

44S.2 

444.4 

442.4 

446.8 

34.0 

4;j?.  3 

434.9 

437.9 

440.7 

442.9 

445.0 

444.3 

442.2 

446.  ’ 

33.0 

562*00 

445.3 

4 32.1 

434.6 

437.8 

440.6 

442.8 

444.8 

444.2 

442.0 

446.6 

Eldred  Leree 

32.0 

268*00 

445.2 

432.0 

434.7 

437.8 

440.4 

442.7 

444.7 

444.2 

441.8 

446.5 

Kaapa villa 

31.5 

432.0 

434.6 

4 37.7 

440.3 

442.7 

444.6 

444.2 

441.8 

446.5 

31.0 

432.0 

434.  3 

*37.6 

440.2 

442.6 

444,6 

444.1 

441.7 

446.4 

30.0 

444.9 

4 li.9 

434.1 

437.3 

440.1 

442.5 

444.5 

444.0 

441.6 

446.2 

29.0 



— 









— 

446.2 

28.0 

431.5 

434.0 

4 37.0 

*39.9 

442.2 

444.3 

*13.9 

441.4 

446.2 

27.0 

444.4 

431.4 

433.9 

436.9 

439.8 

442.1 

444.1 

443.8 

441.3 

446.2 

26.0 

471.2 

433.7 

476.8 

*39.7 

442.0 

444.0 

44?. 7 

441.2 

446.1 

25.0 

431.0 

433.6 

4 36.7 

*39.5 

441.8 

**3.9 

443.6 

441.0 

446.0 

2 4.0 

700*00 

444.1 

4 30.7 

433.* 

436.5 

439-2 

441.6 

443.8 

443.4 

UV.0.8 

445.8 

Nutwood  Leree 

23.0 

175*00 

444.0 

470.4 

433.1 

4 76.2 

*39.0 

441.4 

443.6 

443.2 

440.5 

44*.. 6 

22.0 

43C.3 

433.0 

436.1 

438.9 

441.4 

443.5 

443.0 

440.2 

**3.9 

Hardin 

21.6 

430.3 

432.9 

436.1 

438.8 

441.3 

443.4 

443.0 

440.1 

44s. 5 

21.0 

430.2 

432.6 

435.9 

4 38.6 

441.2 

443.3 

442.8 

439.9 

445.5 

20.0 

429.9 

432. 

*35.6 

438.4 

441.0 

4*3.1 

442.5 

*39.6 

445.4 

19.0 

**3.7 

4^9.6 

\>32..‘ 

4 35.4 

438.  3 

440.8 

443.0 

442.  3 

439-3 

445.4 

18.0 

429.  3 

431.° 

435.2 

438.2 

440.7 

443.0 

44 2.2 

*39.0 

445.4 

17.0 

429.2 

431.6 

*35.1 

436.1 

440.7 

442.0 

442.2 

433.8 

445.4 

l6.0 

429.1 

431.7 

*35.0 

438.0 

440.6 

442.9 

442.2 

438.7 

445.4 

15.3 

574*00 

**3.5 

429.0 

431.6 

434.9 

438.0 

440.6 

442.9 

442.1 

438.7 

445.4 

10.0 

*29.5 

431.5 

434.6 

*37.9 

440.5 

442.9 

442.1 

438.6 

445.3 

3.3 

427.7 

430.8 

434.5 

*37.7 

440.4 

442.9 

442.0 

438.2 

445.2 

0 

427.4 

430.4 

434.1 

*37.* 

440.4 

442.9 

441.9 

437.7 

445.2 

Missouri  Rivertt 

St.  Charles 

28.4 

446.8 

44i.l 

446.7 

449.1 

450.4 

451.3 

452.4 

452.4 

453.4 

25.0 

448.6 

*39.9 

442.5 

445.1 

447.1 

448.3 

449.2 

**9.5 

450.2 

19-0 

443.8 

474.8 

437.8 

440.4 

441.9 

443.0 

444.4 

444.0 

445.4 

Halle  Ferry 

17.1 

440.0 

*33.7 

*36.5 

439.5 

441.0 

442.3 

1*3.7 

443.2 

444.9 

12.3 

*3S.O 

470.9 

434.1 

436.9 

438.5 

440.0 

441.6 

441.0 

443.3 

Bellefontalne 

8.2 

431.0 

428.2 

431.0 

433.7 

*35.5 

437.5 

*39.7 

439.1 

442.1 

5.0 

423.9 

425.5 

428.6 

431.9 

434.4 

437.3 

*39.7 

439.1 

441.9 

Only  Illinois  Hirer  elevations  represent  appropriate  frequency  with  authorised  lerees  Installed.  Mississippi  and  Missouri  Hirer  flows 
are  those  required  to  glee  correct  derations  at  south  of  Illinois  Rlrer;  hence,  Mississippi  upstreaa  of  aouth  of  Illinois  Hirer  and 
Missouri  Rlrer  eleratlons  are  backwater  elevations. 


Table  7 

Water  Surface  Elevations.  Missouri  River 
Elovllne,  Authorized  Levees 


Water 

Surface  El , 

ft  mslt 

River 

Levee 

Levee 

Test  33 

Test  34 

Test  35 

Station 

Mile* 

Station 

El** 

10  yr 

25  yr 

100  yr 

Mississippi  Rivertt 

LAD  22L 

301.1 

466.2 

468.0 

470.1 

296.0 

462.1 

464.0 

466. 3 

Mundy's  Ldg. 

293.0 

52+00 

468.0 

460.1 

461.8 

463.8 

Area  12  Levee 

292.3 

463.0 

— 

461.8 

463.8 

291.6 

467.5 



461.5 

463.5 

291.0 

467.2 

— 

461.0 

463.0 

290.2 

466.8 

— 

460.3 

462.4 

289.1 

466.6 

— 

459-8 

462.0 

288.3 

307+00 

466.5 

— 

— 

— 

285.5 

457.1 

458.8 

460.8 

Louisiana 

282.1 

455.3 

457.0 

459.0 

278.0 

452.9 

454.6 

456.3 

LAD  24U 

273.5 

450.8 

452.2 

454.4 

Area  10  Levee 

273.0 

449.7 

450.9 

453.7 

272.0 

459.0 

4L8.9 

450.3 

453.2 

271.0 

100+00 

458.3 

448.8 

449.9 

452.9 

270.0 

458.0 

448.4 

449.6 

452.5 

269.0 

457.6 

448.0 

449.3 

452.2 

268.0 

282+00 

457.2 

447.8 

449.0 

451.8 

266.9 

456.8 

446.9 

448.4 

451.4 

265.8 

456.4 

446.5 

448.3 

450.9 

Rip  Rap  Ldg. 

265.0 

446.5 

448.2 

450.9 

Area  8 Levee 

260.7 

298+00 

454.4 

444.9 

446.7 

UU9.6 

Mosier  Ldg. 

260.3 

444.6 

446.5 

449.4 

260.1 

454.0 

444.7 

446.5 

449.3 

259.2 

433.6 

444.0 

445.8 

448.8 

Hamburg 

258.5 

443.4 

445.4 

448.3 

258.2 

453.2 

443.5 

445.5 

448.4 

257.6 

453.0 

443.4 

445-2 

448.2 

256.3 

452.6 

442.8 

444.7 

447.9 

255.6 

452.4 

442.4 

444.5 

447.7 

255.0 

452.3 

442.1 

444.2 

447.5 

254.4 

452.7 

441.8 

443.8 

447.3 

253.5 

451.7 

441.3 

443.3 

446.9 

253.0 

451.3 

441.1 

443.1 

446.6 

252.4 

451.0 

440.6 

442.6 

446.2 

251.8 

450.9 

440.3 

442.4 

446.2 

251.3 

822+00 

450.8 

439.9 

442.1 

445.8 

Sterling  Ldg. 

250.8 

449.0 

439.8 

442.0 

445.6 

247.8 

439.4 

441.5 

445.3 

245.0 

443.0 

438.0 

440.6 

444.5 

LAD  25U 

241.5 

442.0 

436.0 

439.0 

443.6 

237.9 

434.7 

437.8 

442.8 

23^.0 

434.1 

437.4 

442.2 

(Continued) 


* Mississippi  River,  distance  above  mouth  of  Ohio  River;  Illinois  and  Missouri  Riv- 
ers, distance  above  mouth. 

**  Elevation  in  feet  mean  sea  level, 
t No  levees  were  crevassed. 

ft  Only  Missouri  River  elevations  represent  appropriate  frequency.  Mississippi  and 
Illinois  River  flows  are  + hose  required  to  give  appropriate  flow  frequency  rela- 
tionship on  the  Missouri  River;  hence  Mississippi  and  Illinois  River  elevations  are 
backwater  elevations.  (Sheet  1 of  4) 


Table  7 (Continued) 


Water  Surface  El.  ft  msl 


River 

Levee 

Levee 

Test  33 

Test  34 

Test  35 

Station 

Mile 

Station 

El 

10  yr 

yr 

100  yr 

Mississippi  Rivertf  (Continued) 


Dixon's  Ldg. 

228.3 

432.0 

435.6 

441.4 

22U . 3 

431.7 

435.2 

441.2 

Grafton 

218.0 

429.5 

433.2 

439.8 

214.0 

428.8 

432.6 

438.8 

210.0 

428.4 

432.1 

438.6 

207.0 

427.8 

431.5 

438.1 

L&D  26U 

203.0 

427.4 

431. C 

437.4 

199.2 

426.5 

430.6 

436.9 

Hartford 

196.8 

426.0 

430.4 

436.6 

Columbia  Bottom  Levee 

4.8 

6+00 

Levee 



432.5 

437.6 

26+00 

in  to 



432.4 

437.7 

4.2 

46+00 

confining 

425.8 

431.8 

437.5 

66+00 

grade 

425.8 

430.9 

436.7 

86+00 

425.8 

430.5 

436.5 

106+00 

425.6 

430.2 

436.3 

126+00 

425.2 

429.9 

435.7 

146+00 

424.8 

429.2 

435.0 

166+00 

__ 

427.8 

433.8 

186+00 

422.8 

427.6 

434.0 

195.0 

206+00 

422.8 

427.6 

434.0 

226+00 

422.8 

427.6 

434.0 

246+00 

422.8 

427.6 

434.0 

266+00 

422.8 

427.6 

434.2 

286+00 

— 

427.6 

434.4 

194.0 

423.7 

428.7 

435.1 

Chain  of  Rocks 

190.4 

Illinois 

Rivertt 

422.3 

426.6 

433.3 

Meredosia 

71.1 

290+00 

451.2 

435.6 

437.8 

441.4 

McGee  Cr.  Levee 

70.0 



437.5 

441.2 

69.0 

__ 

437.4 

44l.O 

68.0 



437.2 

44i.o 

67.3 

500+00 

451.0 

— 

437.2 

440.9 

Valley  City  Levee 

66.0 

450.6 



437.1 

440.8 

65.4 

434.8 

437.0 

440.8 

65.0 

434.8 

437.0 

440.7 

64.0 

434.7 

436.9 

440.7 

Scott  County  Levee 

63.0 

252+00 

450.4 

434.6 

436.8 

440.7 

62.0 

__ 

— 

__ 

Valley  City 

61.6 

434.5 

436.7 

440.8 

61.0 

434.3 

436.6 

440.7 

60.0 

434.1 

436.5 

440.6 

59.0 

433.9 

436.4 

440.7 

58.0 

433.8 

436.2 

440.7 

57.0 

565+00 

449.2 

433.7 

436.2 

440.7 

Big  Swan  Levee 

56.0 

— 

— 

— 

(Continued) 


i 
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I 

+t  Only  Missouri  River  elevations  represent  appropriate  frequency.  Mississippi  and 
Illinois  River  flows  are  those  required  to  give  appropriate  flow  frequency  rela- 
tionship on  the  Missouri  River;  hence  Mississippi  and  Illinois  River  elevations  are 
backwater  elevations. 

(Sheet  2 of  1*) 


Table  7 (Continued) 


Water 

Surface  El , 

ft  msl 

River 

Levee 

Levee 

Test  33 

Test  31* 

Test  35 

Station 

Mile 

Station 

El 

10  yr 

25  yr 

100  yr 

Illinois  River+t  (Continued) 

Florence 

56.0 

301+00 

1*1*9. 1 

1*33.6 

1*36.1 

1*1*0. 7 

55.0 

1*33.1* 

1*35.9 

1*1*0. 7 

5U.0 

1+33.2 

1*35.8 

1*1*0. 7 

53.0 

1*33.1 

1*35.8 

1*1*0. 7 

52.0 

500+00 

1*32.9 

1*35.7 

1*1*0. 7 

51.0 

553+00 

1*1*8. 0 

1*32.8 

1*35.7 

1*1*0. 7 

Hillview  Levee 

50.0 

155+00 

1*1*7. 8 

1*32.7 

1*35.6 

1*1*0. 6 

1*9.0 

1*32.6 

1*35-1* 

1*1*0. 5 

1*8.0 

1*32.1* 

1*35.3 

1*1*0. 5 

1*7.0 

1*32.3 

1*35.2 

1*1*0. 5 

1*6.0 

380+00 

1*32.2 

1*35.2 

1*1*0. 5 

1*5.0 

1*32.1 

1*35.2 

1*1*0. 6 

1*1*. 0 

1*1*6. 7 

1*32.1 

1*35.1 

1*1*0. 6 

Pearl 

1*3.2 

525+00 

1*32.1 

1*35.2 

1*1*0. 6 

Hartwell  Levee 

1*3.0 

180+00 

1*1*6. 6 

— 



— 

1*2.0 

1*32.0 

1*35.1 

1*1*0. 5 

1*1.0 

1*31.8 

l*3l*.  9 

1*1*0. 1* 

1*0.0 

1*31.6 

1*31*.  8 

1*1*0. 3 

39.0 

1*31.5 

1*31*. q 

1*1*0. 3 

38.1 

1*37+00 

1*1*6. 0 

1*31.1* 

1*3U.  i 

1*1*0. 3 

Reach  Levee 

37.0 

336+00 

1*1*5. 8 

1*31.1* 

l*3l*.  7 

1*1*0. 3 

36.0 

1+31.3 

1*31*. 7 

1*1*0. 3 

35.0 

1*31.2 

l*3l*. 6 

1*1+0. 2 

3l*.0 

1*31.2 

l*3l*. 5 

1*1*0. 2 

33.0 

562+00 

1*1*5. 3 

1*31.1 

1*31*.  1* 

1*1*0. 2 

Elred  Levee 

32.0 

268+00 

1*1+5. 2 

1*31.0 

1*3>*.  3 

1*1*0. 2 

Kampsville 

31.5 

1*31.0 

1*31*.  3 

1*1*0. 2 

31.0 

1*31.0 

1*31*.  3 

1*1*0. 2 

30.0 

1*30.8 

l*3l*. 2 

1*1*0. 1 

29.0 

1*30.7 

l*3l*.  1 

1*  1*0.1 

28.0 

1*30.7 

l*3l*.  1 

1*1*0. 1 

27.0 

1*30.6 

1*31*.  0 

1*  1*0.0 

26.0 

1*30.6 

1*33-9 

1*39.9 

25.0 

1*30.5 

1*33-9 

1*39-9 

2l*.0 

700+00 

1*1*1*.  1 

1*30.1* 

1*33.8 

1*39-9 

Nutwood  Levee 

23.0 

175+00 

1*1*1*.  0 

1*30.1* 

1*33.8 

1*39.9 

22.0 

1*30.3 

1*33.8 

1*39.9 

Hardin 

21.6 

1*30.2 

1*33.8 

1*39.9 

21.0 

1*30.2 

1*33.8 

1*39.9 

20.0 

1*30.1 

1*33.7 

1*39.9 

19.0 

1*30.0 

1*33.7 

1*39.8 

18.0 

1*30.0 

1*33.6 

1*39.8 

17.0 

1*30.0 

1*33-6 

1*39.8 

16.0 

1*30.0 

1*33.5 

1*39.8 

15.3 

57**+00 

1*1*3. 5 

1*29.9 

1*33.5 

1*39-8 

10.0 

1*29.7 

1*33.3 

1*39.8 

3.3 

1*29.5 

1*33.2 

1*39-7 

0 

1*29.1* 

1*33.2 

1*39.6 

(Continued) 


tt  Only  Missouri  River  elevations  represent  appropriate  frequency.  Mississippi  and 
Illinois  River  flows  are  those  required  to  give  appropriate  flow  frequency  rela- 
tionship on  the  Missouri  River;  hence  Mississippi  and  Illinois  River  elevations  are 
backwater  elevations. 

(Sheet  3 of  U) 


-+ 


Table  7 (Concluded) 


Station 

River 

Mile 

Levee  Levee 

Station  El 

Water 
Test  33 
10  yr 

Surface  El. 
Test  31* 
25  yr 

ft  msl 
Test  35 
100  yr 

Missouri  Rivertt 

St.  Charles 

28.  1* 

1*1*6. 8 

1*1*8. 6 

1*50.5 

1*52.8 

25.0 

UU8.6 

1*1*1*.  6 

1*1*7. 0 

1*1*9. 6 

19.0 

1*1*3. 8 

1*39.1* 

1*1*1. 7 

1*1*3. 9 

Halls  Ferry 

17.1 

1*1*0. 0 

1*38.5 

1*1*0. 8 

1*1*3. 1 

12.3 

1*38.0 

1*35.6 

1*37.5 

1*1*0. 2 

Bellfontaine 

8.2 

1*31.0 

1*32.2 

l*3l* . 1+ 

1*37.8 

5.0 

1*23.9 

1*29.1* 

1*32.6 

1*37.1* 

tt  Only  Missouri  River  elevations  represent  appropriate  frequency.  Mississippi  and 
Illinois  River  flows  are  those  required  to  give  appropriate  flow  frequency  rela- 
tionship on  the  Missouri  River;  hence  Mississippi  and  Illinois  River  elevations  are 
backwater  elevations. 


(Sheet  1)  of  1*) 


MEREDOSIA 


NEW  LONDON  1 


LORENCE^ 


LOUlSIANA^P^f 
L l D 241T^P\ 
RIP  RAP  LDgV\a 
MOSIER  LDG>1  ^ 

STERLING  LDG\ 
LID  25U-  . 1 


BIG  CREEK 

bellefontaineX^^ 

- ST.  CHARLES 


b MACOUPIN  CREEK 
HARDIN 

I i — DIXON'S  LOG. 
L_GRAFTON 

-LSD  26U 


cHALLS  ferry 
iSHARTFORD 

V CHAIN  OF  ROCKS 


f-  /ENGINEER  DEPOT 

MISSOURI  PACIFIC  ELEVATOR 
^JEFFERSON  BARRACKS 


WATERS  POINT/* 


LITTLE  ROCK  LDG^ 


LEAST  KASKASKIA 


RED  ROCK  L0G>4L 
CUMBERLAND  ROCKS^*fc  || 
GRAND  TOWER jk 

CRAWFORO  LDgBT  (i 
MOCCASIN  SPRlNGsV/^a  ^ 

DEVILS  ISLANI PC 
CAPE  GIRARDEAuiTW'  W 

LiTTtr»-vt»  — 

f 

COMMERCE  Vf,  f 

POWERS  ISLAND<\  V 
BEECHRI DGE 

PRICE  LDG.^sA\ 
THOMPSON  LDG>^^0 
BIRDS  POINT-N 


r MVjRPHYSBORO 


OHIO  RivER  INFLOW  - 
GOLCONDA 


f'-'T>V1 


VUMlTS  CUMBE  &L  AhO 

vrC  "P\  giver 


/CAIRO 

(WICKLIFFE 


TENNESSEE  GIVER  ' 


o INFLOW 
• AUTOMATIC  GAGE 


LOCATION  MAP 


D/SC//4jeCr£ 


MACOUPIN 


MISSOURI  R 
HERMANN, M 


LE6END 


PROTOTYPE 

MODEL 


INFLOW  HYDROGRAPHS 

1973  FLOOD 

MISS,  ILL,  AND  MO  RIVERS 

L ill!:  ■ ; 1 1 ‘ ; i i I ! H • ! H i i ! ! 1 1 i 


PLATE  2 


MERAMEC  R 


KASKASKIA  R 


BIG  MUDDY  R 


LITTLE  R DIVERSION  j 
-r=»4-i CHANNEL  J 


INFLOW  HYDROGRAPHS 

1973  FLOOD 

MISS  R TRIBUTARIES  AND  OHIO  R 


PROTOTYPE 

MODEL 


PLATE  3 


CUMBERLAND 


CACHE  R 


_0W  HYDROGRAPHS 

1973  FLOOD 
OHIO  R TRIBUTARIES 


PLATE  4 


Zleuat/oas  4/  /r  >^5Z_ 


LOCK  AND  DAM  25-U 


LEGEND 


prototype 

MODEL 


STAGE  HYDROGRAPHS 

1973  FLOOD 
MISS  R - LSD  22  TO  LSD  25 


PLATE  5 


DIXON 


GRAFTON 


LOCK  AND  DAM  26- U 


HARTFORD 


CHAIN  OF  ROCKS 


LEGEND 


PROTOTYPE 


MODEL 


STAGE  HYDROGRAPHS 

1973  FLOOD 

MISS  R - LSD  25  TO  BISSELL  PT 


UiCH 


PLATE  6 


ST  LOUIS 


ENGINEER  DEPOT 


JEFFERSON  BARRACKS j 


WATERS 


SELMA 


LEGEND 


PROTOTYPE 

MODEL 


STAGE  HYDROGRAPHS 

1973  FLOOD 

MISS  R-BISSELL  PT  TO  SELMA 


MO  FACIFIC  ELEVATOR 


4-/Z 


^ v/  7 I / «>/ 


PLATE  7 


^ TL 
* 


388 

38L 

384 


380 

378 


CAPE  GIRARDEAU 


PROTOTYPE 


STAGE  HYDROGRAPHS 

1973  FLOOD 

MISS  R - RED  ROCK  LOG  TO  CAPE  GIRARDEAU 


PLATE  9 


micHI 

mS 

PRICE  LD6 


LEGEND 


PROTOTYPE 

MODEL 


STAGE  HYDROGRAPHS 

1973  FLOOD 

MISS  R-CAPE  GIRARDEAU  TO  PRICE  LOG 


PLATE  10 


BEECH  RIDGE -H 


STAGE  HYDROGRAPHS 

1973  FLOOD 

MISS  R - PRICE  LDG  TO  WICKLIFFE  * 


jBIBMBfliiBBUaKail 

Eiililillljp 


SUSSBiiSlI^ 


MEREDOSIA 


VALLEY  CITY 


PEARL 


HARDIN 


LEGEND 


PROTOTYPE 

MODEL 


HYDROGRAPHS 

1973  FLOOD 

ILLINOIS  R 


IB  4-34- 


4--—  ; : • I ; • -l  432- 


/ n 18  14  30  S'  II  n 2}  36  S' 

/jpeiL-  Ajrf 

PLATE  12 


liSBlim?flf9BHfllBKWj!l 
IHBSiikW  iUlIOSKIBSm^Ai 
iiiaHi^S  iHHSMillSHIlktiiil 


!« 

IBW/ 


llUinilHHIHESI! 

!UI!!3lif!IIISIiill 


ST  CHARLES 


FERRY 


HALLS 


PLATE  13 


HljfttHfl 

n 

mins 

mm 

%4 

if 

78 

/ 

tf/* 

i i 

WELDON  SPRINGS. 

*8 

sssmBsoai 

BSSii 


8ELLEF0NTAINE 


swmpfw'j 


GRAND  CHAIN 


LEGEND 


PROTOTYPE 


PLATE  15 


IflHHIffii 

3 UK  11  Ilf iiiillSf 1 lllSii  (1111 

isMiHimiSHiifiiiinnn 

imniiiil 

iilllil  I1IS3I  HUH  iilif  fill  I Si 

ilSillliislillllililHiiilliia 
i ilifil i?if II liiSIS  S33SI1 ISSSi 

a «*!»>■ 

iiiiliiliiliiifPiaiH! 

ppHn 


liiillSHIf  jHiiil 


illUK’JlIJilllllKSi 
It  JlfilHHI'ilSlISKSS! 


ilttill  HfililS’  IlStllillllilli 
IlfffliiKflHff  Hlfflltf  IIHII 

WMiimtVMimwmmm 


iDiiHffiiflHIifliHifi 


4 — U-—IL  J-JU- 

DYERSBURG 
CUMBERLAND  R _ 34-2. 


SMITHLAND 
CUMBERLAND  R 


ISIiiSiiiigiiliiiiSiiiliSiliiifiiiliililiiiliiilOiiigHiiii 


BB8IBI 


liSggliliSiilli 


^ 


MWjimMiMBH 

iiiiiSfgfSIiifSfllfSiiBliiifliiiiiiiiiii 

iSSSSIH 


IHSifllliillitilSlIiiiiliiliSiil! 
iSliiggfffi  liilliliill  ISiSilllj 
i §iSiH  ISi»i  if  liSl  S£f  iil  liiRi  Hii 


bsmsiis^Bisrj 

SflillUiifllfr^lIlifllf’U 

ISSIfl  HI  iff  ?i3!i  fJI  Si!  If  2D 
iff  ! fit  if  Mlllft 'till  If  m 

■llMiflliXtHlHfiSm 


LEGEND 


PROTOTYPE 

MODEL 


DISCHARGE  HYDROGRAF 
1973  FLOOD 

MISS  R-  ST  LOUIS  AND  THEBES 


PLATE  18 


iiSlfiauiffilliiliaiSiiiiMiiyiSSlimil 

HHHBliilHHiISfHBHHiyifimHHHii 

IHlflHIIlHniillttlIH8ll!iitl!ttPfS(»ll 

MimiiSaSiiSiyiaiiigiSliiHiilflHI 

fUSliltttSillilSlIiiliiHSlif  ££iiISii«SiStliStS 
(OfilffllliliililiililiBiliSiSifiSMfiillltfl 

HSiiiHliilfiiiilSIliiinUfiynHMiaiil 


WICKLIFFE 


LEGEND 


prototype 

MOOEL 


kRGE  HYDROGRAPHS 
1973  FLOOD 

MISS  R - WICKLIFFE 


Af/nt- 


PLATE  19 


FLSBERRY  L & D 


- * — L A - jnnt 

_LOST  CR  SAmnv  ro  6 
DIVER  a2JL£S 


FOLEY 
AREAS, 


! 

K*\ 

3 

fl  % i 

?] 

Of 

'}  S 

V 

AREA  4 

LEVEE  ALIGNMENT 

MISSISSIPPI  RIVER 
HANNIBAL  TO  DIXON  LANDING 


LEVEE  ALIGNMENT 

MISS.  RIVER  - DIXON  LDG  TO  ST  LOUIS 
MO.  RIVER  - ST  CHARLES  TO  MOUTH 


BISSELL  PT 


EXISTING  LEVEES 


$ — 6 — $ AUTHORIZED  LEVEES 
■ CREVASSE  LOCATION 
> GAGE 
»-  MILE 


fR  PLANT 
TO  EL  410' 


LEVEE  ALIGNMENT 

MISSISSIPPI  RIVER 
ST  LOUIS  TO  CHESTER 


3 


PLATE  23 


LEGEND 

•EXISTING  LEVEES 
ft  GAGE 
o MILE 


In  accordance  with  ER  70-2-3,  paragraph  6c(l)(b) , 
dated  15  February  1973,  a facsimile  catalog  card 
in  Library  of  Congress  format  is  reproduced  below. 


Foster,  James  E 

Flowllne  study,  Mississippi  and  Illinois  Rivers; 
hydraulic  model  investigation,  by  James  E.  Foster. 
Vicksburg,  U.  S.  Army  Engineer  Waterways  Experiment 
Station,  1977. 

1 v.  (various  pagings)  illus.  27  cm.  (U.  S. 
Waterways  Experiment  Station.  Mississippi  basin  model 
report  31-5) 

Sponsored  by  U.  S.  Army  Engineer  District,  St.  Louis. 

1.  Flood  frequencies.  2.  Flow  profiles.  3.  Hydrau- 
lic models.  4.  Illinois  River.  5.  Mississippi  River. 

6.  Open  channel  flow.  7.  Water  surface  profiles. 

X.  U.  S.  Army  Engineer  District,  St.  Louis. 

(Series:  U.  S.  Waterways  Experiment  Station,  Vicksburg, 
Miss.  Mississippi  basin  model  report  31-5) 

TA7.W34b  no. 31-5 


Office  for  which  Conducted 


o\  ds  o\  o\  o\ 

rH  8)  co-sf  ir\ 


UMfMfNirv  uo 
H cvi  c nj  ir\ 


co  co  co  co  co 
H cvi  on-=t  uo 


co  co 
co  CJ\ 


(DQQCOQQCOCOCOCDfD 

<D<D<D<D<D<D<D<D<D 

hhhhhhhhh 
<D<D<U<D<U<U<U<U< D 
toratococowcocacQ 
i a I i i i i I I 
H cvi  irvvo  r-oo  Ov 


